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Preface 



This nK)nograph i$ both an intellectual map and a guide to action in 
the new economic environment. It describes a new economy 
foundeci on a new set of competitive standards that have transformed 
oi^ganizationSf economic cycles, jobs and skill requirements. This 
monograph is about tlie real economy of organizations^ pec^le and technology, 
not the statistical economy so often reported in second hand data. Overall 
estimates on the movement of interest rates, trade and budget deficits, job 
creation and other economic aggregates provide useful indices of our 
economic progress but tell us little ahKHit what works on the job. Ihe dizzy 
heights of statistical abstraction are too far removed from the daily operations 
of the real economy to be of significant help to decision makers inside the 
workplace. Our accustomed indices of economic change are incomplete 
bei^ause they rely on information gathered from the outside looking in at the 
real economy of organizations, technology and people. Moreover, they 
inevitably emphasize the dead weight of past practices more thfji the leading 
edge of economic events, encouraging unwarranted comfort with the pace of 
our adaption to new realities. 

The perspective taken here is decidedly different. It looks on the 
emerging economic reality from ground level; inside the present economy 
looking outward toward the future. The monograph guides the reader 
through the new ei;onomy. The journey begins with an elaboration of 
competitive standards in the new economy and leads on to an analysis of 
organizational struirtures, economic life cycles, technologies, job designs 
and skill requirements. It is intended as a map to orient economic decision 
maken> in the unfamiliar terrain and as a blueprint and a tool kit for 
assembling strategies, technologies, organizational structures and skills 
nec essary fo cope, survive, prosper and grow in the new economic context. 

This is not the only dis<:ussion of the new economy. Yet it differs from 
the others bec ause it is comprehensive. Other discussions of the emerging 
economic! reality usually treat some aspect of the whole, emphasizing 
c hanging competitive standanls, organizations, pnxjuct cycles, jobs or 
skills* ITie analysis that follows integrates the various aspec!ts of the new 
economy into a cohesive frame. Each aspect of the new economic reality is 
disc ussed separately and with careful attention to the relationships between 
eacrh of the parts and the whole. 

The monograph l^egins by providing an overview of the new ec^onomy 
and places America in it. The body of the monograph elaborates the separate 
aspects of the new economy in five parts. Part I presents the competitive 
standards that provide the cornerstone for the new economic reality. Part II 
of the Ijook explains the role of technology , especially information technology 
in the new economy. Part III explains how the orderly cycles of economic 
change have been transformed in the new environment. Parts IV, V and VI 
discuss the im|>act of new competitive standards, technologies and the 
radical alteration in process of economic change on oiganizations, jobs and 
skills respectively. 
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INTRODUCTION 



The senr^e that we are entering on a new economic* onler is widely 
shared. The (>ages that follow an* one more attempt to link the past 
and present eeonomies to the next one. At this writing, the future 
economic onler is perceived orily dimly. We know the traits of its 
lineage but have little knowledge as to how these traits will recombine to forni 
a new organic whole. Prior attempts to name our economic* future have not 
worn well. Terms like **postindustrial economy" and ^'service economy'' 
oversimplify and point us toward an et^onomy that will not work. We will not 
survive by deindustrializing and '"taking in each other s wash'' or becoming 
a nation of hambui^er flippers. Nor will our manufacturing industries 
prosper without the support of complementary service and natural resources 
(*apal)ilities. In short, at present naming our ec onomic future is premature. 
W e do know that the future ec onomy will l)e new, however, so the analysis 
that follows refers to it simply ds the "new economy." 

This monograph explains the new economy from the point of view of 
p(n)ple at work. Specifically, it examines the imi)a( t of changing (omf>etitive 
standanls, new ttx hnologies, and emerging organizational structures on jobs 
and skill requir foments in the Americ an woricplace. This information should 
l)e useful to both individuals and institutions. It pnwides a context for 
individuals to plan their careers. In addition, the analysis cm help employ- 
ers, edu(*ators, and governments adjust to new competitive requirements. 

Any attempt to foretell the future runs the risk of confusing the 
destinatii.o and the journey. InevitaI)Iy, the analysis that follows, to some 
extent, confuses the pnx esses of c hange with ( Iiange itself. But the effort is 
worthwhile if, by anticipating the general trajec tory of current trends, we can 
influence the shape of things to come. At present, the new ec onomy is still 
a series of different possibilities contingent on a wide variety of choices. Once 
these choices have been made, the nation will Ix* wedded to a dominant 
configuration of markets, strategies, organizational structures, job designs, 
and skill utilization. This monograph is offered in the interest of informing 
( hoices that will pn)mote America's (competitiveness and expand opportu- 
nity for her citizenry. 



Anthony Patrick Carnevale 
Washington, AC, 1991 



ABSTRACT 



America is adjusting to the competitive realities of a new economy. 
The new economy is distinguished from the old economy by a new 
set of competitive standanis. In the old economy competitive 
success was based almost exclusively on the ability to improve 
productivity. In the new economy organizations and nations compete not 
only on their ability to improve productivity but on their ability to deliver 
quality, variety, customization, convenience, and timeliness as welL 

The shift from the old to the new economy results from the globalization 
of wealth and competition and from the introduction of new flexible 
tec*hnologies that allow the simultaneous pursuit of the full range of new 
competitive standards on a global strale. 

The new competitive standards and flexible technologies of the new 
economy need to be housed in new kinds of organizations. Both large, 
top-down hierarchies typical of manufacturing and smaller, isolated and 
fragmented structures typical of services are l)eing replaced by flexible 
networks. 

The new ei onomy is creating a new struc ture of jobs. Oi^ganizations are 
usmg a mix of highly skille<l but fewer produ( tion workere and more serv ice 
workers to meet new competitive standanis. 

The new etM>nomy also requires a more highly skilled workforce. 
Workers' skills need to Ik* both broader and deeper especially at the point 
of prtHlu( tion, service delivery, and at the interface with the customer in 
onler to meet new conif)etitive standarrls and to complement flexible 
organizational structures and tec hnologv . 
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W HAT I S 

TH E NEW EC 0 N 0 M Y ? 



The new economy is already upon us. It is puUing threads from the 
weave of our economic past, creating a whole new cloth. The most 
obvious (hange ir the texture of the faljric is the gn)wing complexity 
in the pattern of standards that we must meet in orcier to win in 
economic competition. In the old economy, nations competed prin(*ip'illy on 
the l)asis of prcxluctivity and prices. Our success as a nation was measure*! 
by our al)ility to produce higher volumes of goods and services with the same 
or fewer resourc es. In the new economy, our national c ()mf)etitivem^s is 
basecJ not only on produc tivity, but also on equality, variety, customi'^ation, 
convenienc^e, and timeliness. People are demanding high- 
quality gcKKls and servic es that are competitively priced, 
available in a variety of forms, customized to sjxx^ifit^ needs, 
and conveniently ac c essible. What*s more, f)eople don't 
want to wait patiently for stattM)f-the-art pnxlucls and 
services. 

These new market standanls result (nm\ pn)found 
economic and scx ial c4mnges in Americ a and an)und the 
world. In the new economy, consumers are ric her than in the 
old ec onomy. They use more time making money than 
s|)ending it. Tcnlay s consumers can affcml something l)etter 
than they usee! to. They demand, and new technologies 
allow, cjuality, variety, customization, convenience, timeli- 
ness, and mass pnxJuction prices. What's more, in the 
global economy, if Americ an industry dix^sn't meet these 
standanJs, somelxxly else will. 

Central to the new economy are flexible and informa- 
tion-l)ased tec hnologies. In fact, tcxlay s most imjx)rtant 
technology is our friend, the computer. In its various disguises, this 
infomiation-fiastHl tec hnology raises our potential for higher pnxluctivity 
imd quality. It pmvicJes sufficient flexibility to tailor pnxlucis and servic es 
to smaller marke's and even to individual c ustomers. In addition, by 
integrating pnxluc eis and consumers into economic networks, it helps to 
c reate an environment in which gcxxls and servic es can Ix* delivered globally 
or Icx ally in a convenient and timely way. 

As new economic and technical forr-es change the standards for 
economic competition, tht^ also affctcl organizational structures, skill 
requirements, and joI)s. Organizational formats are shifting towanl flexible 
networks that use information to integrate organizations, exp< • Ji?^ strategic* 
changes, and impnwe ( ustomer service. In fact, the physic al energy 
necessary to extrac t resouR es, manufac ture pHnlucis, and deliver serv ic es 
is l)evc)ming it ss important tiian the information required to res|K)nd to 
markets quickly. Increasingly, information is Ixxoming the basic raw 



material of economic prwesses and the end product of economic activity. 
This shift to infomiation networks is evident in the laiige hierarchies of big 
business and the structures the service and small business sectors. 
Today's employers in laige hierarchies are driving authority, skill, and 
resources toward production and service delivery, flattening the middle tiers 
of the hierarchies. In industries with typically small, autonomous, and 
isolated organizations, new market demands and tlie capacity of new 
^ ifomiation technologies are reducing fragmentation and integrating small 
structures into eflfective networks. 

As the new economy emeiges, the role of people at work is also changing. 
Capital'to-labor ratios are continuing to grow, and direct labor participation 
in the processes of resource extraction, manufacturing, and service provision 
is de(*lining. As a result, human responsibilities and skill requirements are 
increasing and becoming less job specific, job assignments are becoming 
more flexible and overlapping, and employees are spending more time 
interacting with one another and with customers. 

Overall we are experiencing an increase in service functions and 
service jol)s in all industries. The new market standards along with the 
declining hands-on participation of lalx)r at work are creating a new 
(*()mjx*titive reality that emphasizes service. At the same time, unpaid 
household lal:)or is being absorbeil into the service economy as the value of 
human capital and time increases. 

In the new economy, flexible work teams and information networks 
within and among economic institutions are the basic units of production. 
The demand for state-of-the-art products and services requires flexible, 
integrated work r>rganizations that get innovations off^ the drawing board arid 
into the hands of consumers quickly* The need to cuk iOmize a wide and ever- 
changing assortment of products and services requires closely integrated 
working gn)ups that can shift fluidly . Similarly, market demands for quality 
and convenience are difficult to achieve without teamwork, and the new 
information-based and flexible technologies result in organizations and work 
pnx esses that rely on shared information. The trend toward more general 
and overlapping work assignments and skills forces employees to interact to 
meet shared responsibilitief.. Economic activity bef'omes more of a collco 
tive activity (*onductetl by groups of people. 
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THE NEW E CMBIi Y 
in H IS T fl B I C A L 
P E R S P E C T I V E 



Every wonomic era has its (characteristic signature — a dominant 
morie of extracting natural resources to pitxluc^e g(Kxls and of 
providing services. Two major economic eras, craft production and 
industrial mass pnxJuction, preceded and influenced the new 
economy. 

niK PRKINDLSTKIAL CKAhT KCONOMY 

The age of Ciiaft production was characterized hy the autonomy of skilled 
fanners, miners, and artisans. Organizations employed only a few individu- 
als. Artisans, who occupied the upper tiers of a relatively flat (X ( upational 
hieran hy, werf^ bn)adly skilled and used general-purpose t(x)ls to turn out 
a wide variety of customized pnxJucts. Each artisan usually worked in a 
single medium, such as cloth, wo(xl, metal, glass, or leather. Both the 
mediums and the tools were subservient to the skill. The conception, 
exe< ution, and contml of work were unified in the individual. Remuneration 
was \}asei\ on skill and output. 

THK Mass PRODicrioN Economy 

The ( ham(!teristic signature of this era has l)een the rationalization of 
economic activity: simplifying and im reasing the sc ale of activity in onler 
to provide lai^e quantities at lowest costs. In the mass pnxluction ec onomy, 
the autonomous artisan gives way to the dependent employee who works in 
the context of a workforce and an :)rganization. The artisan s unity of 
conception, execution, and control M work is fragmented in the mass 
pnxluction workplace: Jobs are organized into segmented hierarchies The 
machine substitutes for the artisan's tool. The human scale of cotta^.e and 
shop is re^iiaceil by the industrial leviathan. The natural rhythms character- 
istic of the craft and farm economy give way to bureaucratic procedure and 
themachinecadencesof thefactory,Thet(X)l was an extension of the artisan s 
skill and purpose; the worker is an extenrion of the machine* The artisan was 
paid for skill embodied in the final product; in the mass production economy, 
wages are attached to jobs rather than skill or final products. 

The craft economy did not disappear with the advent of mass production 
but ha^i survived in an uneasy coexistence in its shadow. Markets for short- 
run production and specialized services have persisted. Someone has to 
invent and make the mass production machinery. Moreover, the mass 
production system requires employees with the ability to tailor machine- 
made products to specific uses. Tlie pipe fitter, the machinist, and the tool 
and die maker are cases in point. Some industries, such as constniction, have 
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been difficult to rationalize with the available technologies and have 
continued in the viaSx tradition* Also, professional and administrative 
services have grown as a result of mass production, urbanization, and 
increased disposable im^ome, and this growth has provided new opportuni- 
lies to expand the (*raft mwleL The urge to rationalize craft and pn)fessional 
w(;rk through mechanization and Taylorist work practices persists, however, 
in th*^ interest of greater efficiem^ies and cost savings. 

THK NKW FXiONOMY 

71.;* similarities and differences l>etween the new et onomy and the craft 
and mass pnxludion ec*onomies are instructive. The k.ew market standanls 
of customization, variety, convenience, timeliness, and quality are similarto 
thf)se in the craft economy. At the same time, the new economy utilizes a 
powerful capital l>ase to produce crafUike products on a sc^ale and at price s 
more akin to mass pHnluction than the low-pnxluctivity craft et^onomy. The 
urge to rationalize economic ac tivity and thereby extract res(junres, manu* 
facture, and provide services at least c^ost is far from spent. The new ec onomy 
retains the pnxluctivity standanl and adds to it. 

Unity of conception, exec*ution, and control over work, characteristic^ of 
the < raft ec*onomy but fragmented 'n the mass production system, reemei^es 
in the new ec^onomy (Baron and Parsons, 1986)* The employees do not work 
as indej)endently as artisans did, but there are also dific reneges from the mass 
pnKluction economy: Kmployees are more autonomous and do not work in 
the rationalized hieran^hies ty|>ical of the mass produc tion system. The new 
c*ontext for work is lcK>sely knit team^ and networks organized flexibly around 
infomiation. As in the craft ec^onomy, c^ontrol is exerted through c^ommon 
values and goals arrivcnl at by c^onsensus-building pnx esses and c(X)[>erd- 
tion rather than thnmgh authority-l)ased cnmtnJ systems. 

Tlie new ec^onomy represents a return to cTaft standanls for remunera- 
tion, but wages are inc»reasingly dejx*ndent on the overall skill and perfor- 
mance of the group rather than the individual, "(iainsharing"' and other 
forms of gn)up incentives are on the rise, automatic* c!Ost-of-living increases 
havedec^lined dramatically and employees are generally more attuned to the 
effect of organizational performance on their earnings. 

In sum, the emerging ne^v ec*onomy retains the volume and pnxludivity 
standanls of mass pHxluclion and marries them to the c^raft standanls of 
quality, variety, c?u:>tomization, convenienc^e, and timeliness. A notal)le 
difference is that autonomous artisans and ancmymc* is mass prtKluclion 
workers are replactnl by intenlependent work teams. 
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AJERK* IN 
T H E 11 E W E d n Fm Y 



At present, our general urulensianding of the new eeonomy far 
exceeds its acceptance in the American workplace. In short, we 
know where we need to go, but we don't know how to get there. The 
reasons are plain enou^. The path of economic* progress is rarely 
smooth. Our path toward the new et^onomy nanows rvs we encounter 
economic, social, technical, and political bottlenec^ks. Our ability to move 
l)eyond these bottlenecks, to embrace the future, will require hard choices. 
We have encountered other barriers in our previous economic transitions 
and there is much to be learned fmm them. They provide the context for our 
current economic dilemmas. They reflect our values as a nation and our 
common sense of the appropriate balance between the 
competing claims of public and private institutions, em- 
ployers and employees, and present and future genera- 
tions. 

Transport proved the first hunlle in the f)ath of Ameri- 
can et onomic and technical development. The interior 
regions of the New World were rich in natural resources, 
livestock, and produce. Meat, poultry, coal, and crops 
produced in western Ohio or Pennsylvania tripled in value 
by the time they reached New York, Philadelphia, or 
BaItimore(IJeI>ergott,1984,p.93).Yet in 1800, it still took 
fifty-three days of hard riding to get from Detroit to 
Pittsburgh^ By 1820, the race between the canals and the 
railroads was on. The canals won the early rounds. In 1825, the Erie Canal 
provided the first gateway to the East, connecting Ohio, Indiana, and Illinois 
to New York HarI>on No longer did shipments have to be moved through 
Montreal, where the harbor was frozen for almost four months every year 
(IJebergott, 1984, p, 105)* The railroads finally overtwk the canals as the 
principal means of moving goods from west to east, bec^ause the railniads 
were faster and could carry heavier loads. 

American manufacturing was bom in New England at the turn of the 
nineteenth century and grew over the next fifty years as a result of bom>we<l 
tec hnology and protection from foreign competition by the artificial oceans 
of eml>argo and tariff. Yet as late as 1860, only 14 percent of Americ ans 
worked in manufacturing, whereas 53 percent still worfced in agriculture. 
Bet !ause the preponderance of economic activity was still in agriculture, the 
rationalization of economic activity, usually associated with manufacturing, 
had its first and most powerful impact on the farm. By the time the first shots 
were fired on Fort Sumter in 1861, agricultural productivity had increased 
enormously compared vnlh piouuctivity rates at the turn of the century. 
Careful brev-ding had increased the livestock yield dramatically, and 
between 1810 and 1860, this same process of unnatural sele(!tion had 
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doubled the fleece per sheep (Liebergott, 1984, p, 166). Over the same 
period, improved seed had increased the yield from a single cotton picker 
from fifty to almost two hundred pounds of cotton per day, and the cotton gin, 
a machine that separated cotton seed from raw cotton, had increased the 
number of cleaned bales produced in a single day eightfold. The number of 
hours required to prtxluce a bushel of wheat or com had been cut roughly in 
half over the same fifty years. 

Rapid advances in industry arrived after the Civil War in the form of new 
energy sources and manufacturing processes. The principal technological 
bottleneck to the advance of American manufacturing was enei^, and the 
shift from water to steam power after the Civil War and the subseqfuent shift 
to electricity between 1880 and 1930 made quantum changes in the power 
and productivity of manufacturing processes. Production systems became 
both more powerful and more flexible, ultimately moving the locus of 
pnxluction from rural to urban settings. New manufacturing processes 
developed after the Civil War also expanded output. For instance, new 
pnx:esses for making cheaper and heUer steel and aluminum increased 
output and reduced prices more than tenfold be tween midcentury and 1880, 

As the nation raced toward the twentieth century, the increased pnxluc- 
tive f apacity in agriculturt^ and industry encountered new educational, 
organizational, and tmancial barriers to economic progress. As productivity 
increased, agriculture began shedding unskilled labor. As private industry 
developed ofi" the farm, the lack of complementary infrastructure became a 
barrier to further expansion. The nation required an urban, industrial labor 
force made up of highly skilled white-collar and technical employees and 
blue-collar lalx)rers. In addition, substantial investments were required to 
pay for railroads, n>ads, and the communications infrastructure that would 
move raw pnxlucts from west to east. Url>an infrestructure, including 
ele( trifuation and sewage treatment, demande<l a huge capital outlay. 
Private employers needed new institutions and financial mechanisms to 
supf)ort the expensive tec^hnical and organizational infrastructure of mass 
production. In the end, the government paid for the urban infrastructure, the 
industrial labor fort e, and the roads. Private industry built new financial 
institutions large and powerful enough to afford private development of 
factories, railroads, and new communications infrastructure. 

The urban industrial economy that emerged in the twentieth century 
relied on extensive investments in both machine and human capital from 
lK)th public* and private sources. But the new system also required stable 
production and constantly im^reasing consumption to justify the costs of the 
infrastructure and to maintain the increasingly wage-dependent urban 
workforce. With time, strikes and recessions proved that the new bottleneck 
in the development of the nation's economic system was an mstal>ility in the 
workplace and in consumer markets. 

Eventually, managers were able to promote stability in the woricplace 
without surrendering substantial cx>ntrol by paying higher wages and 
maintaining a more a(!commodating relationship with nonsupervisory em- 
ployees and their unions. The stability of markets was improved by 
increasing tl 13 buying power of individual consumers, extending credit, and 
controlling national economic performance by regulating the money supply 
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and government spending. Consumer credit, which had been available since 
Singer began selling sewing machines in the late nineteenth century, was 
offered for International Harvester's fann implements shortly thereafter and 
for Ford s and General Motors'(GM) automobiles in the 1920s, Further 
extension of credit was interrupted during the Great Depression, but credit 
bec^ame generally available after World War IL The Depression and the war 
demonstrated the need for new tools to stabilize the national market. After 
the Depression, a financial safety net was created for the unemployed, the 
underemployed, and other dependent populations, guaranteeing demand in 
slack periods. War production demonstrated the ability of the national 
government to sustain aggregate demarJ through the manipulation of 
taxation, government spending, and control over the money supply. 

By the beginning of the postwar era in the United States, all the aspects 
of the economic system seemed to have been reconciled. Both production 
and overall demand had been stabilized. World War II had unleashed our 
economic system and gradually created a new optimism based on economic 
success. The hothouse economy of the postwar boom produced abundance 
on an unprecedented scale* The pent-up demand for consumer ds 
continued to stimulate the resources mobilized for war production. The result 
was effortless growth* Our economic system seemed to have the self- 
sustaining power of a social gyro* Once set in motion, it spun free at an ever- 
act derating i ate* Publ ic pol icies braked or nudged the freely spinning wheel 
at the point of demand — a political convenience for a society concerned with 
the excesses of planned societies in the East. 

Thf pace and path of e(*onomic development ran into new obstacles in 
the early 1970s. A productivity decline suggested to some observers that 
there was something wrong with the way we were using technology, people, 
and the oi^janization of work. Others blamed the decline, at least in part, on 
the infusion of new female and young workers who had less experience and 
educational preparation than previous workers. Shortages of energy and 
other raw commodities proved another barrier to effortless gmwth in the 
1970s. Bottlenec ks arose in markets as well. By the 1980s, postwar produc- 
tivity resulted in a saturation of mass markets at home, encouraging the 
globalization of competition. Eventually, global demand has been saturated 
as well, with a glut of production in an increasing number of industries. 
Growth has become stagnant since the early 1970s, and the economic and 
technical arrangement rooted in the industrial revolution seems to have 
exhausted the possibilities for stabilizing either production or markets. 

As we enter the last decade of the twentieth cen*Mry, the nation is 
breaking a path towanl the new ec^onomy* But numerous new obstacles 
impede our progress and have become the focus of enormous social, 
economic, and scientific enei^ as pressure for growth continues to build* 

Inside the workplace, flexible tec^hnology needs to be matched with more 
skilled and autonomous workers and work teams. New, more flexible work 
oi^izations that drive authority and resources towanl the point of produc- 
tion, service delivery, and the customer are also required if we are to take 
advantage of the inherent potential of new human and machine combina- 
tions. 
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Barriers that impede progress toward the new economy are apparent 
outside the workplace as well. Environmental limitations to growth await a 
technical solution* Hie new ec^onomy is emeiiging in the midst of a financial 
dilemma — one that is frau^t with savings-and*loan bailouts, junk bonds, 
and foreign debt. Also, although the new economy will require massive 
public and private investments in the nation's human, organizational, and 
technical infrastructure, the fmancial capital necessary for this overhaul is 
being absoriied in an org)' of public and private consumption. In addition, it 
is increasingly clearthat our ability tostabilize domestic markets is no longer 
enough; the new economy has gone global, and global economic events tend 
to affect and impinge on our domestic economy. The unpredictability of 
global economic events requires new mec^hanisms for stability* Finally, the 
demographic surpluses of the 1970s are giving way to longer term demo- 
graphic scarcity. The number of available workers is declining rapidly. 
Moreover, more employees will come from populations in which our human 
capital investments prior to work have been insufficient (Johruston and 
Packer, 1987). 

We can be cautiously optimistic about the American prospect in the new 
economy. Much will depend on our ability to break throu^ the barriers. 
Other nations face many of the same obstacles, but we move into the new 
economic era with the additional burden of our past successes. Old and once 
successful habits die hard. We set the standards in the old economy. The 
U nited States labors on toward the new econi my, however, draggi ng the dead 
weight of our past industrial successes along behind. 

The pages that follow attempt to provide a more (complete desc^ription of 
America and the new economy. The discussion will weave the more obvious 
threads of past and present into a new cloth. Because the past, present, and 
future are so inextricably bound, the past and present economies will be used 
throughout as reference points to describe the emerging economic reality. 

There is no logi(*al spot to break into the seamless weave of forr^ that 
are creating the new economy. There are many strands to choose from in 
unraveling the fabric? of et^onomic* change. What's more, the forces of change 
are hopelessly tang!<^. It is impossible to separate changes in markets, 
technology, strategies, organizational structure, job design, and workforce 
quality. Therefore, the examination that follows begins with a discussion of 
the increased breadth and depth of standards for competitive success in the 
new economy. Arguably, markets are u good place to start because they 
represent the separate strands of the ec;onomic system made whole* Part II 
of this monograph discusses the spe<*ial role of technology in the new work 
environment, and Part III examines the changing nature of the et^onomic life 
cycle. Parts IV, V, and VI examine the impact of the emerging economic 
reality on organizations, jobs, and skills, respectively* 
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S T A Ml D A B B S 

PART I 



Markets are the nexus where pnxlueers and ( onsumers come together, 
A market represents the distillation of human wants and needs into material 
gcxxls or services. Moreover, markets are a relatively uniform motif in the 
disjointed pattern of economic c hange. The basic human wants and needs 
expressed in markets do not vary much over time: fotxl and drink, housing, 
health care, educ ation and training, (*()mmunication, transportation, enter- 
tainment, community, physical and emotional set^urity, and safe and 
pleasant sum)undings. Ultimately, the new economy will l)e measure(J by its 
al)ility to satisfy these timeless wants and needs effic iently and fairly. 
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n 80(X) B.C.. humans settled down to farm (Grayson and (VDell, 1988, 
p. 49). Early agricuhural production w;ls used mostly for suhsistenc^e or 
to pay tribute or rents and was rarely sold competitively* 
Competition and comj)elilive standanls were primitive. 
Subsequently, in 4500 B.C*, small communities and t(K)l- 
based manufac turing apf)eared along with early crafts 
(Grayson and (TDell, 198iJ. p. 50). Tlie lalK)r'intensi ve craft 
and agricultural economy developed gradually over the next 
several hundred years* Competition in agric ultural markets 
acrelerattnl slowly with urbanizaticm, as townsf)eople 
creates! a growing demand for farm sur|)luses. 

Output per person remained relatively flat until the 
eighteenth century — 10,0(X) years after the first farms 
(Grayson and O'Dell, 1988, p. 51). Thereafter, the eco- 
nomic history of the world is the story of ever-expanding 
consumption of gcxxls and services as the fmnt iers of human wants and needs 
rec^eded before the onslaught of increasing pn)ductivity. 

Pnxluctivity — the ability to get more with the sameor fewer resources — 
has been a self-starter ever since. Supply and demand have been like the 
proverbial chicken and egg. Selling products and services has generated 
sj)endable earnings to fuel further expansion. With the aid of productivity 
inc reases and invention, expansion continues to elude the limits to growth. 
The spiral of relatively effortless growth has dumbfounded naysayers from 
Malthus to The Club of Rome, as on^ doomsday after another has been 
f>osted, come, and gone; and the woHd still hasn't run out of land or gas. 

THE MASS PRODUCTION ECONOMY: 
MEETING THE PRODUCTIVnT STANDARD 

The astonishing productivity growth that began in the eighteenth 
c*entury and continues today stem* from the genius of mass production. In the 
mass production system, products and services are recluc^ed to their smallest 
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and most reproducible parts* Machines ai^e then designed to make each 
individual component. In the stereotypical mass production institution, 
whiteH^oUar and technical elites invent standardized products^ design 
production jobs and machinery, and orchestrate the piecemeal output of 
specialized workers and narrow-purpose machines within carefully oiga- 
nized top-down hierarchies. 

The mass production economy feeds upon itself. The degree erf special- 
ization islimitedonly by the volume of output. Higher volumesjustiiy the cost 
ofever more specialized machinery and workers. Higher volumes also justify 
lower prices, which in turn expand market sizes, allowing more mass 
production. 

The mass production model is usually associated with manufacturing, 
but as the dominant and most successful economic paradigm, it has been 
tried in all sectors of the economy since its inception. Ihe mass production 
model invaded agriculture, mining, and other natural resource industries 
early and continues to have its greatest successes there. 

Craft and service work has been less amenable to mass production 
techniques. The crafts have not disappeared with the evolution of mass 
production, but continue in areas of economic activity where mass produc- 
tion techniques have yet to penetrate, such as in the apprentice^le trades. 
Yet the apprenticeable trades coexist uneasily with mass pnxluction, 
especially in manufacturing — ^workingcheek to jowl with the mass production 
system that would deskill them if it could find a way. The mass production 
model has been most difiicult to implement in services, because it is so 
difiicult to standardize service delivery en masse. To the extent possible, 
however, industries such as finance, insurance, transportation, public 
services, and health care have organized large hierarchical structures to take 
advantage of service delivery on a large scale. 

Productivity is the competitive standard of the mass production economy, 
and goods and services are ever more available and cheaper. The Dutch were 
the worid's first productivity leaders, setting the pace beginning in 1 700. The 
British surpassed the Dutch in 1785, and the United States took the 
productivity lead from the British in the 1890s (Gmyson and O'Dell, 1988, 
p. 61). We have set the world standard for mass productiori techniques and 
productivity since then. 

THK AMKRICAN P()ST>\AK KCONOMY 

Our productivity performance peaked in the American lxK)m after 
World War IL The pent-up demand for consumer goods in the postwar era, 
in combination with manufacturing inf rastructure built for war production 
and nurtured out of hanfu's way, pushed America s productivity performance 
to unprecedented levels beginning in 1946. The hothouse economy of the 
postwar boom made it seem as though Americans could produce goods and 
services on such a grand scale that material want would eventually be 
drowned in a sea of resources. Our abundant society was both an economic 
and a political miracle. It short-circuited the two toughest questions facing 
any society: Who gets what? and Wliat do we do first? There was enough for 
everybody; all that was required was ""an equal opportunity*' to share in the 
largesse of productivity. Abundance also solved the priority problem 
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because there was sufficient wealth to afibrd a cornucopia of both public and 
private goods. New needs could be funded without reducing existing shares 
in the growing economic pie. 

Our successes set the tone for relationships between government and 
industry as well as labor and management. Cooperation was unnecessary* 
Rather, success created an environment of peaceful coexistence punctuated 
by episodes of hostile bargaining, with each party minding its own interest 
in dividing up the growing economic pie. 

The government played a positive but distant and aloof role in the 
management of the e<'onomy, while preserving private ownership. Govern- 
ment policies manipulated macroe(*onomi(* aggregates, leaving the day-to- 
day management of businesses to private employers. The government's 
macroeconomic policies emphasized the manipulation of aggregate spend* 
ing and the availability of an expanding supply of money. The government 
stimulateil economic gn)wth from a distance by moderating the amount of 
income available for spending. Spending translated into demand for go(xls 
and services and stimulated production, and pnxluction generated employ- 
ment and more income for spending. 

Our public economic policies encouraged stable growth, stable prices, 
and employment by controlling the general supply of money and regulating 
government spending and taxation in order to moderate the overall balance 
between savings and investment* Income growth also resulted in public* 
revenues that eventually had to he spent before they l>ecame a fiscal drag on 
the economy. These revenues could be used to paper overthe social failures 
of the ec*onomy and pay for its negative external effects, such as environmen- 
tal pollution and unemployment. 

Similarly, after the '*Red scare" in the early fifties, American unions 
separated themselves from strategics concerns in the workplace. Managers 
ran the businesses while unions fcxmsed on geUing better working conditions 
and a fair share of the growing profits. Not all agreed; for example, the auto 
workers' Walter Reuther continued to argue for more worker involvement in 
business decisions- Labor leaders of Reuther s stripe were called "reel- 
headed" — a referenc^e to Reuther*s red hair and radical ideas. 

Our productivity performance and the abundance it produced became 
the centerpiece for our claim to global leadership, American political and 
economic institutions, as much as goods and services, became a principal 
export. Our economic success demonstrated the superiority of democratic* 
individualism as opposed to the coUectivist cultures to ihe east. Glolial 
relatioi?ships were intended to leverage our way of life mor< than our exports. 
Trade policies were politically and ideologically driven rather than devel- 
oped with the national economic interest in mind. 

TTie postwar bcx)m was supposed to launch the ^'American Century" and 
the * end of ideolc^." Our principal problem, as we ran pell-mell toward the 
""postindustrial scx^iety" in which productivity made work unnecessary, was 
to provide for meaningful leisure (Bell, 1983), Many facts demonstrate our 
postwar success. For instance — 

■ In 1945, Europeans were living on 1 ,500 calories per day and Asians on 
1,000. The average American consumed close to 3,500 calories per day. 

■ In 1947. the United States produced half the worid's manufactured goods, 



ERLC 



HI 



TNI liW MARKET STARaARBS 



57 j)errent of its steeK 43 jierc'ent of its electricity, and 6.3 pendent of its 
oil. 

• Also in 1947, U*S. citizens owned three-fourths of the world's cars, and 
U*S. companies manufactured 80 perc^ent of the cars hiiilt. 

■ By the 1950s, most of the world's gold supply was safely stored in F ort 
Knox (Camevale, 1985, p. 44). 

Meanwhile, in Europe and japan 

As the Europeans and Japanese dug out from under the rubl)le in the 
1950s, their first instinct was to follow the American example. But copying 
our mass pnxluction system proved more difTu^ult than first supposed. The 
war had taken a fearful toll. Also, the Europeans and Japanese had profound 
( ompetitive lial)ilities. Primary among them was the relatively small size of 
their consumer markets. The American market was eight times the size of the 
next largest domestic maricet. The scale et onomies of mass production I'ould 
be realized fully in the United States without going offshore and competing 
al>n)ad. In Europe and Japan, however, domestic markets were too small to 
pemiit an emphasis on high-volume pnxluction of standardized gocxls for 
domestic* sales alone. As a result, European and Ja|)anese compani(*s were 
forced to sell al)n)ad. 

The complexity of international markets fon ed the Europeans and 
Japanese to pay more attention to their diverse customers. German car 
manufacturers, for instance, had to produce cars not only for (Germans but 
for Swedes and Italians as well. The Swedish market demanded cars for harsh 
winters and rural driving. Fuel efficiency was not a prime concern bet ause 
gas f'xes were low. In Italy, however, the (*limate was more forgiving and 
driving more urban, gas taxes were high, and registration fees were l)ased on 
engine sizes (Womac k, 1989, p. 19). The German oar makers learned to 
[)nxlu( e weather-resistant cai^ for Swedish consumers and lighter, more fuel 
efficient cars for the Italian maticet. 

Fragmentwl markets fon ed the Europeans and Ja|)anest* to Uku^ on 
flexibility — towanl human resoun es and mac hine technologies — in onler 
to provide a variety of gcxxls and serv ices tailored to market segments. Also, 
l>ecause the Europeans and Japanese could not realize e( onomies from the 
sheer scale of pnxluction, they were fon ed to adopt more complex competi- 
tive strategies and looked for market niches. Rather than confront the United 
States head-on in the large-scale mass pRxluction markets, they t(X)k the 
path of least resistance. The Europeans offered the Volkswagen Beetle 
instead of big gas-guzzlers. Similarly, mimic king Mac Ailhurs stmtegy of 
leapfrogging acn>ss the Pacific by avoiding major Jaj>anese strongholds, the 
Jaj)anese dec ided, as MacArthur did, to ''hit Vm vhen* they ain't/' The 
Japanese entered American markets by gaining a tcx h^.ld in niches ne- 
glected by the domestic American produc ers, often after taking on the 
Europeans first. 

To compensate for their inal)ility to realize American pitxluctivity and 
sc ale economies, the Europeans and Japanese focused on Cfuality. Also, if 
they c ouldn't reduce costs fier unit of output simply by increasing volume, 
they achieved alternative savings. For example, they reduced the costs of 
reworking pnxiucts by increasing quality in production; they focused on 
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effective woHk processes, flexible oq^izational designs, and superior 
integration of human and machine capital* 

Our competitors also had to compensate for the natural American 
advantages on the human side of production. The Europeans and Japanese 
had fewer, less-qualified workers as they entered the postwar competition. 
The glut of American workers, especially as the baby boom entered the 
workforce in tlie I960,, allowed American employers to substitute unskilled 
labor for morp expensive human capital. The relative paucity of labor, 
especially skilled labor, in Europe and Japan encouraged a more careful 
utilization of human capital and a more aggressive focus on learning at school 
and on the job (Dertouzos, Lester, and Solow, 1989, p. 24). In addition, 
American technical personnel, homegrown and imported, were of a superior 
quality, and the sheer size of the U.S. population guaranteed a greater 
quantity of white-<x>llarand technical employees. As a result, the Europeans 
and Japanese couldn't compete in the development of major innovations. 
Instead, they focused on the exploitation of new ideas. Rather than expend 
their resourt*es on inventions, they competed on the basis of their ability to 
develop new applications quickly. 

The Europeans and Jajianese also had to compete against the flexibility 
of American lalx)r markets* In Europe, a strongcraft tradition and a powerful 
left-wing political movement considerdl)ly reilu( ed the employee' authority 
lo hire, fire, and redesign work. In Japan, employers were foR'wl to provide 
"lifetime employment*' to blunt the more radical policies of a powerful 
Marxist labor movement, especially in industries manufacturing interna- 
tionally traded products. American employers were able to reduce costs by 
she<lding skilleiJ labor iuid substituting mass production machinery in 
combination with unskilled lalx)r. In sharp contrast, the Europe^s and 
Japanese were forc*etl to treat lal)or as a fixed ( (*st of pnxludion and (*ould 
not easily eliminate expensive skilled labor by substituting machinery and 
lesb skilled labor As a result, the Europeans and Japanese had powefful 
incentives to develop and use human capital, whereas American employers 
were encouraged to rely on special-purpose machines and unskilled lal)or 
to drive productivity. 

The Europeans and Japanese also found it difli(^ult to mat(*h the sheer 
quantity of American intellec tual and financ ial capital. In relative terms, 
America has never been a leading saver or investor, yet the United States is 
so large and wealthy that setting aside even a mcxlest proportion of its gross 
national pnxiuct (GNP) for investment results in more capital available per 
worker than in other nations* In the 1950s, for instance, Japanese families 
saved three times as much of their income as American families, but earned 
only one-eighth as much. As a result, total investment was twice as high in 
the United States as in Japan* Similariy, the United States made relatively 
low investments in intellectual capital* but bec*ause of sheer size fielded the 
world's largest groupof white*collarand technical workers and largest cache 
of basic research resoun*es* 

To compensate for America's advantages in the scale of intellectual and 
financial resources, the Europeans and Japanese tried to make better use of 
their smaller quantities of resources. They turned to networks both within 
iind outside employer institutions. While government, business, and lalx>r 
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in the United States bargained over shares in the growing economic pie, 
government, labor, and business in Japan and Europe joined together to 
make the pie grow, foiiging more tightly integrated relationships among 
development, design, production, and delivery than in the United States. 
Japan and Europe encouraged cooperation between managers and labor, 
strengthened linkages between employers upstream and downstream in the 
production process, and fostered relationships between institutions that 
provided critical intellectual and financial capital. Governments played a 
critical role in these networks by promoting research, disseminating best 
practices, and acting as arbiter among competitors. 

The Europeans and Japanese also compensated for a lesser quantity and 
quality of human resources by devising ways to make more effective 
economic use of these resources. The United States was good at educating 
and utilizing white-collar and technical elites, but students who were not 
college bound receivetl second*rate educations and were given relatively 
little responsibility or opportunity to develop on the job. This system was 
consistent with the mass production economy that employed white-collar 
and technical elites in responsible positions at the top of institutional 
hierarL*hies and relegated nonsupervisory worken^ to nanx>w tasks at the 
t)ottom. 

The Europeans and Japanese organized their educational systems and 
workplaces to make more effective use of non-college-bound students and 
nonsupervisory workers. The Europeans built elaborate apprenticeship 
structures that mixed work and learning. The Japanese provided high- 
quality elementary and secondary education to both college- and non- 
coUege-lxHind students. In the workplace, employ ees and their representatives 
shared responsibility and authority in an evenhanded exchange among team 
members up and down the line. 

Our rompetiton* also carved a more applied point on their intellectual 
pencil, focusing scarce financial and intellectual resources on real-world 
questions. Product development and process innovations were emphasized 
over basic research, and applied learning was emphasized at school and at 
work. The European use of apprenticeship, the Japanese use of group 
processes in sc*hool, and the emphasis on problem-solving teams on the job 
in lK)th Europe and Japan are obvious examples of this applied focus. In 
contrast, American schooling sequestere students from the real world, 
breaks knowledge down artificially into theoretical disciplines, breaks 
disciplines down into component pieces, and demands that students commit 
fragments of knowledge to memory. Applications are reserved for pen-and- 
paper exercises at the back of the chapter. Interdisciplinary applications are 
rare, and applications in the context of working groups are even more raie. 
At work, new products^, technologic^, and work processes are installed from 
above and implemented below. There is little emphasis on capturing 
knowle<lge while the pnxluct is made, the service is delivered, or the 
customer is served. 
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S^^^ ometKing happened as we entered the final decades of the American 
Century, We still held the lead in the productivity race, but many 
of our competitors were running fa^iter and threatening to overtake 
us by the turn of the centuiy» More disturbing was the fact that we 
were losing market share in many industries and product lines despite our 
superior productivity. Apparently, productivity was still a necessary condi- 
tion for competitive success, but no longer sufficient by 
itself to c apture and retain market share* 

By most reports, the Europeans and Japanese seemed 
lo have turned theirweaknesses into strengths. By pursuing 
({uality, variety, (customization, convenience, and speed in 
getting to market, they not only expanded the terms of 
( om(>etition l>eyond pnKluctivity but found new routes to 
pnxJuctivity aswell. For instance, by designing quality into 
[)nxlu( ts ais they were made, the Eun)|>eans and Japanese 
reilu( ed the need to rework products and curbed waste, 
ultimately increasing prrxluctivily as well as quality. By the 
mid-197()s, mounting evidence l)egan to suggest that prf>' 
ductivily, on the one hand, and quality, variety, 
c ustomization, ( onvenience, and rapid change, on the 
other, were not only comjwtible but also mutually reinfon*- 
ing comj)etitive standards. Mass pnKludion was not the 
only route to competitive success. 

Somewhere along the way to the second American Century, the rules of 
the e( onomic game had changed. The fundamental restructuring of the 
standards of economic comj)etition in the postwar era has many nx)ts, but 
prini ipal among them are the following: 

■ the increasing wealth of nations, 

■ the globalization of et^onomic adivity, 

■ the diversiric^ation of taste, 

■ the increasing value of human lime. 

■ the (^ommen ialization of free labor, 

« the im reasing participation of coasumers 
in pHxluc tion and service delivery, and 

■ te( hni( al advanc es, 

Ti IK WKAiTii OK Nations 

One reason people are demanding more is l)ec*ause they can alToni more. 
The buying power of the average American ha ^wn enormously since the 
end of World War 11. The average car, for instance, was five times as 
exf)ensive in the 1980s as in the 19,50s. But to afford such a car, the average 
family had to work twenty-six weeks in the 1950s and only twenty-three 
weeks in the 1980s, Moreover, the average car in the 1980s was of much 
higher quality and usually included a numberof additional features: a digital 
radio, airconditioning, and generally superior performance in the powertrain 
and ass**mbly. In general, American workers had to work only half as many 
hours in 198iB as in 1950 to buy the same basket o\ goods (see Table 1). Of 
(»ourse, not everything has become a better deal* For instance, we have to 
work more to buy used ( ars, public transportation, health care, and medical 
insuran(!e. 
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The increase in the wealth of Americans is not all good news. Most of the 
increase in earnings occurred priorto 1973.The earnings (^the average fifty- 
year^ld American male went from $15,529 in 1946 to $32,701 in 1973 but 
had increaftedonly to$36^by 1986(Levy, 1987,p. 113). Average family 
income doubled from roughly $14,000 to $^000 between 1950 and 1973, 
growing at an avera^ annual rate (^3.1 percent, but then stagnated at a 
growth rate of 0.9 percent between 1973 and 1979 and 0.3 percent between 
1979 and 1987 (Litan, Lawrence, and Schultze, 1988, p, 4), 

Tlie sources df income growth are equally disturbing. Until 1973, 
productivity drove income growth, but since then other factois have been 
responsible* An ericans are not earning more now because they are woiking 
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smartei • They are woricing harder. Although the average hours at work per 
week has declined for most European and Canadian workers, Americans 
have consistently worked about forty hours per week thnnighout the postwar 
period Congress, 1968, p. 69). Only the Germans, Dutch, British, and 
Japanese work more hours. We're also increasing family incomes by putting 
more family members to work. Over the postwar period, participation in the 
labor force has declined from roughly 85 percent to 75 percent of men, but 
among women, participation in the labor force has increased trom roughly 
30 percent to almost 60 percent. We have learned to spread our money 
further by marrying later and havingfewerchildren. Americans are marrying 
two ye^ later on average than in the 1950s, and there is n)Ughly one less 
person in the average household (Levy, 1987, p. 143). 

Americans have increased their buying power, especially since 1980, 
by spending more, saving less, and borrowing. Average net savings stayed 
around 7 percent throughout the postwar era until 1 980, but then plummeted 
towanJ 1 percent, where it has stagnated ever since (Utan, I^wrence, and 
Schultze, 1968, p. 51). Until the 1980s, Americans produced sufficient 
savings to pay all their debts and still hold a savings surplus of Mween 3 
pendent and 7 percent of the GNP. Since 1980, we have lost our savings 
cushion altogether, and we are now fon^ed to lx)now an amount roughly 
equivalent to 3 percent of our GNP from foreigners to make ends meet (Li tan, 
Uwrence, andSc^hullze, 1988, pp. 33-34). Since 1900, the Federal debt has 
tripled, not counting another $250 billion we have to borrow to bail out failed 
savings, and loan institutions. Household debt has gone up from $1 .6 trillion 
in 1980 to $2.6 trillion in 1990. Over the same f)eriod, corporate debt has 
incr ased from $L0 trillion to $1.6 trillion. In 1980, the United States was 
a net lender io the rest of the world — the world owed us $106 billion. In 1990, 
we owe the rest of the world more than $500 billion. 

The increasefl buying power of Americans has l>een more than matched 
by improved buying power around the globe. In 1950, the average West 
German family eame<J only 40 percent as much as the average American 
family. By 1966, this figure had increased to 84 percent. The average 
Japanese family earned only 17 percent of the earnings of the average 
Americ an family in 19^0, but 77 percent in 1986 (Smith, 1987, p. 35). The 
Japanese domestic market, which was one-eighth the si f the U.S* market 
in the 19505, is now almost halfthesizeof theU.S* marke. Jertouzos, Lester, 
and Solow, 1989, p. 25)* By the mid*1980s, the earnings of the average 
French family were 79 percent of the earnings of the average American 
family; corresponding figures elsewhere were 66 pen ent for the British, M 
|)ercent for the Italians, and 47 j)ercent for the Soviets. 

(dDBAIJ/AnON 

As everyone knows by now, the genie of international trade has long been 
out of the lx>ttle* The combined value of imports and exports is equivaJent to 
PDUghly a quarter of our GNP. The trend toward globalization is rooted in a 
variety of faclors: 

• Tastes have been homogenized as earnings have equalized worldwide; 
media, marketing, and travel have integrated demand. 

• Higher incomes have given rise to international markets for national 
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specialty products and seivices, such as Italian textiles, Swiss watches, 
and Japanese consumer electronics, 

■ A woridwide reduction in trade barriers began in the 1950s and has 
continued through the 1980s despite painful tmde-related disloc ations 
(Doz, 1987), 

■ Advanc?es in communication and transportation technology have allowed 
multinational companies to serve large, homogeneous international 
markets from the home country, allowed decentralized worldwide pny- 
dudion and sales, and reduced the costs for ihe newly industrializing 
nations to enter markets (Vernon, 1987, p. 161). 

■ Organizational experience in American, Eun)pean, and Jaf>anese multi- 
national corporations allowed rapid expansion when global markets 
lx*came roSust after the mid-1960s. 

By the id* 1960s, the lalter conditions resulted in the potential for rapid 
globalization. The spark that ultimately ignited global competition was the 
need to find new markets for mass-produced goods when existing markets 
became saturated. Increased productivity in combination with the natunil 
(cycles of boom and bust in dome .-^cic markets began to create persistent 
oversupply in the mid-1960s. As domestic markets became saturated, more 
and more nations began to cjompete for international customers. Because of 
increase\l mass production around the world, the list of basic commodities, 
products, and services that are oversupplied has grown constantly. By the 
late 1980s, production exceeded demand by at least 20 percjent in steel, 
petrochemicals, semiconductors, and cars (Stokes, 1986). In a perfectly 
functioningfree market, a glut would drive down prices and the le^t efficient 
producers would go out of business. But in the modem global economy, there 
are a variety of forces that inhibit natural demise. Institutions, are reluctant 
to shut down and accept the loss of huge start-up c^osts. Government support 
for basic industries can guarantee survival beyond the natural life cycle of 
ec onomic viability. 

The impact of the globalization of et^onomic competition has l)een 
profound and in some ways unexpetrted. At its simplest level, globalization 
has increased the intensity and nature of competition* In a world where 
supply exc*eeds demand, the competitive importance of pnxluctivity and 
prices is reduced; quality, variety, customization, convenience, and timely 
delivery of state-of-the-art products and services l)e(^ome the competitive 
edge. In global markets, demand fragments, requiring competitors to tailor 
produ(!ts and services to local tastes and needs. In addition, the complexity 
of and distances involved in global markets require increased service 
functions in order to deliver products and services* The rule of thumb in 
global competition, to bonow a phrase from the environmentalists, is to 
^'think globally and act locally/' 

Globalization also seems to have shattered the "product cycle,'' a self- 
peqDetuating hand-me-down process ofinternational economic development 
that lias been in place for time in memory. Until recently, the logic of the 
product cycle was historically proven and difficult to challenge. According 
to this logi(% glol>al economic development began in the developed world, 
principally in the United States, where the markets were the wealthiest and 
lai^est, the labor force was the highest paid and most skilled^ and the 
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financial capital was the most readily available. The American market was 
the logical seedbed for the development of new technologies and pixxlucts 
and, as a result, the place where products were first developed and sold. 
Eventually, in every pioduct line, the genius of mass production reduced 
production systems to simple tricks requiring a small cadre of elite white- 
collar and technical workers who managed relatively unskilled labor and 
standardized technology. Once simplified, mature production systems were 
passed on to less developed natioas that could use simple technologies in 
combination with cheaper and less skilled labor In the meantime, the United 
States moved on to the next wave of new tec^hnologies and products. In this 
hand-me-down system, the developed and underdeveloped nations of the 
wodd moved in lockstep up the development ladder A rising tide in the 
developed worid eventually raised all boats woridwide and did so without 
disrupting American superiority in the economic pecking order 

This comfortable cycle has broken down under the weight of the new 
economic reality. Development has made human and financial capital more 
available outside the United States, and markets outside the United States 
have accmed sufficient wealth to drive new product demand. Further, new 
global wealth, in combination with new communication, transport, and 
information technologies, has reduced the scale advantages of the American 
domestic market. The Japanese market is now almost half the size of the 
American market and growing. As economic integration proceeds in Eumpe, 
market size, buying power, and per capita income there and in the United 
States " re becoming roughly equivalent (Dertouzf>s, Lester, and Solow, 1 989, 
p. 25). In addition, new technologies and the dismantling of trade barrien* 
have made the size of domestic markets less important. The Japanese, for 
instance, sell six times as many video cassette recorders (VCRs) around the 
w<)rld as they sell at home. 

The most profound assault on the international pixxluct cycle has come 
from a general breakdown in its sequential nature. Today, the nation that 
develops a new idea may not profit from it befoie handing it down to a lesser 
economic power. Tet hnology is footloose. The quality of the indigenous 
human capital is increasingly equal worldwide. As a result, nations can step 
into the pnxluct cycle at any given point. Indeed, it is often best to let others 
Ix^ar the cost of development a . id to focus resources on subsequent phases 
of the product cycle. There is pride in invention, but there is money in 
developing products, making small improvements in efficir and quality, 
and developing new applications for existing tei hnolopi rtxlucts. and 
services (Tee(-e, 1987; Ergas, 1987). 

Globalization has been a mixed blessing for America . ir. a robust 
global market, the possibilities for economic expansion are impressive. The 
potential demand for goods and services in the world economy is vastly 
greater than current production levels. For instance, we now have one car for 
every 1 .5 Americans, but in China, there is one car for every 2,122 citizens 
(U .S. Department of Commerce, 1 989b). At the same time, globalization has 
helped change competitive standards in ways that do not play exclusively to 
our strengths. Productivity and the price reductions it brings are necessary, 
but not sufficient, for successful competition in global m^ets. Our scale 
advantages are eroding as Europe and Asia become more cohesive market 
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spheres. In addition, the Europeans and Japanese have more experience 
than we do with the flexible production systems necessary to succeed in the 
hi^y fragmented global marketplace. 

In the final analysis, however, we have no choice but to embrace the 
complex competitive standards of the global market and to devise a new set 
of rules and procedures to stabilize worid trade. Our domestic markets are - 
no longer large enough to satisfy our productive capabilities, and the 
extension of economic activity into the gld>al market is necessary if we are 
to continue to increase our own standard of living. Moreover, if we are allowed 
access to foreign markets, we cannot deny others access to ours* 

THE DiVERSinCATION OFTASTF: 

Plain vanilla isn't good enough any more. Variety and customization of 
goods and services have become key competitive principles. Consumers' 
tastes have diversified because of a flammable mix of economics and 
demography at home and abroad- Increasing economic wealth contributes 
to uiversity in demand in two ways. First, it changes what people want. As 
people get richer, a smaller share of their income goes for the basics of food, 
clothing, and shelter, and they begin demanding variety, quality, tailoring, 
convenience^ and state-of-the-art products and services. They also want 
more intangibles. For example, they ran aSord to let environmental, health, 
and nutritional concerns influence their purchasing decisions. 

Second, growing wealth gives economic voice to underiying ethnic, 
geographic, cultural, religious, and gender diflferences that were there all 
along. No nation, with the possible exception of the Soviet Union, is more 
diverse than the United States* Moreover, our diversity in taste is increasing. 
Demographic changes at home have resulted in a more complex domestic 
market. The aging baby boom continues to create fresh waves of new 
demands in its path and leave deflated markets in its wake. The American 
family has decreased in size, and incre^ised in diversity. Also, enormous 
increases in wealth and life expectancy have resulted in new markets to serve 
older Americans (Kochan, Mitchell, and Dyer, 1982, pp. 4-5). The 
globalization of ec!onomic activity has also been a major external force in the 
diversification of tastes* There are many neighborhoods in the global village. 

THK IMPORTANCE OF TIME 

In general, although Americans have more money, they have less time 
to spend it. Americans, especially American women, are busier than ever 
(see Table 2). Although men are working a litde less, women are woiking a 
lot more, and both men and women are spending more time commuting. 
Indeed, Americans and Australians have the longest commutes in the world. 
Sixty-four percent of Americans commute more than fifteen minutes to work 
(U.S. Congress, 1988, p. 69). Americans also enjoy fewer natiorml holidays 
and have less access to paid leave than the citizens r^f Uiost other modem 
natiorLs (U.S. Congress, 1988, p. 70). Men are doir g aLout an hour more 
housework per week now than i n the mid- 1 970s, but women are doing almost 
four hours less housework per week. Both men ai d women are spending a 
little less time with their children and less time eating at home. Men have lost 
a little more than two hours free time per week and women more than three. 
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Women are working two shifts: the fiist on the job and the second at home 
(Hochschild and Machung, 1969). 

Hie increasing scaicity cf consumer time has had an enormous impact 
on competition for consumers* dc41ars and loyalty. Busy peq>le have neither 
time nor patience for shoddy products m second-rate «^rvices. Hiey want 
products and services tailcned to their needs* Hiey want ready information 
on the range (^offerings, and will be loyal to Institutions that consistently 
providestate-c^-the^artqualityorshow where toget it. Aboveall, busy people 
want products and services that can be consumed conveniently. 
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THE COMMERCIALIZATION OF HOMEMAKINC 

AND PERSONAL Care 

The scarcity of time has encouraged the development of maHc^ts for 
time-sensitive products and services, Americans are interested in buying 
goods and services that help them work at home more efficiently, and they 
are willing to buy goods and labor to do the chores they would otherwise do 
themselves. More and more of the woik traditionally done off' the job is being 
commercialized. The commercialization of homemaking, recreation, and 
personal care stems in part from the new work roles <rf women and changes 
in the stmcture of the American family. Child care, cleaning, care for the 
elderly, and other domestic activities were once largely foisted on women in 
the context of the traditional family* Increased opportunities for women, 
growing flnancial pressures, and the disappearance d the traditional 
American family suggest that the commercialization of homemaking and 
personal care will continue to be an important engine of market changes for 
decades to come. 

This kind of commercialization inevitably expands market standards 
beyond price competition. For example, price is not the only criterion for 
choosing how to care for our loved ones, young or old. We want quality, 
choice, and services tailored to our individual needs. We may not have the 
time or expertise for home cooking, but we still want varied, high-quality, 
convenient meals. We may be too busy to teach our children, but we demand 
high-quality, customized education for them. 

Expanding ConslivIKR Participation 

IN PRODLCnON ANP SERVICE DEUVERY 

A distinctive feature of the new product and service maricets is the extent 
of consumer participation. Consumer participation has always been the 
hallmark of service delivery: The patient needs to interact with the doctor to 
formulate a diagnosis; the diner needs to work with the waiter to older the 
food; the potential claimant has to work with the insurance salesperson to 
pick the right policy; and the novice needs to work with the dance instructor 
to learn the right step. 

Customer participation is nothing new in manufacturing, either. Tradi- 
tionally, makers of household gadgets, pnxlucts used for home-based 
entertainment, and recreational equipment have expanded consumption by 
creating hardware that required unpaid consumer labor to produce the final 
service or goods. The number of commercial laundries, for instance, \ as 
dramatically reduced with the introduction of mechanical washers and 
dryers that combined user-friendly technology with consumer labor. 

Bui although consumer participation in production and service delivery 
is not new, now there is more of it. Both technical and organizational changes 
have facilitated this expansion. New user-friendly machinery can harness 
technology for the user s purposes through flexible software. Customer- 
focused organizational structures increase the ability of producers to tailor 
products by involving customers in production or service delivery. 

Consumer participation helps institutions meet new market standards. 
Forexample, computer-based technolc^es can allow customers to parf icin'ile 
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in designing gocxls and services tailored to their individual needs and 
preferences. Examples range from the growing proportion shorter and 
more tailored production runs in manufacturing to the design of houses and 
insurance packages. The increased involvement of customers in the use of 
goods and services can have the same effect* For example, the teller machine 
provides convenience and allows the consumer to rustomize services; the 
VCR is more convenient than the movie theaferortelevision and allows more 
variety; self-service at the gas pump is convenient; a id the salad l>ar varies 
and customizes a restaurant's menu. 

TECHNOLOGY 

The new market standards would not have l)een possible without an 
equally new role for tec^hnology. In traditional manufacturing, for instance, 
machinery was hard wired for narrow purposes. Each machine made a piece 
of the product, and a new product or a new pietre required a new machine. 
Tlie fragmented markets fac ed by the Japanese and Euroj^eans, however, 
required a more flexible use of existing technologies. I.i the 1950s, the 
Europeans and Japanese developetl work pnxresses for using narrow- 
purjx)se and relatively inflexible equipment more fluidly. For instance, they 
learned to use team-l)ased pnxluction to reset machines or roll different 
machines in and out of the assembly line quic kly to reduce downtime when 
changi ng from one version of a product to the next (W omack, 1 989; Piore and 
Sabel, 1984). 

Eventually, infomiation-l)ased technologies allowed employers to lo- 
cate flexibility in the tc*chnology itself, as well as in the work pnx'esses for 
using the tec hnology. With flexible software, a few keystn)kes at a control 
Inianl c*an reprogram mac hiner>^ and work prtx esses. The computer has 
brought a whole new level of built-in flexibility and precision in production 
and servic^e delivery. Those who have exploited fully the flexible new 
technology, by using it in conjunction with equally flexible workforces and 
organizational formats, have raised the level of competition and ini'reased 
the range of competitive standanls. For example, the computer s precision 
allows employers to raise the ante on productivity and quality standanls. The 
computer saves time by allowing workers to make c hanges with a few 
keystrokes rather than rr(M>nfiguring whole prcxluction systems or work 
pnK'esses. The new tec*hnc)logy also provides convenienc e. User-friendly 
software makes technical complexity as invisible to most customers and 
workers a-s the c*arl)uretor is to most drivers of cars. 
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It takes more than productivity and low prices to win the competitive lace. 
American productivity in computer chips, for instance, has been as good 
as or better than that of our competitors, yet by the late 1 970s, we lost our 
market share because our chips were not as reliable as 
those produced in Japan (Clausing, 1989, p. 7). Similarly, 
our productivity in textiles is world class, and our Gennan 
and Italian competitors have higher wage i'osts, more 
aggressive unions, and l^s government protection. But we 
continue to lose market share to both the Germans and the 
Italians (Bergen 1989), In short, although productivity is 
still primary in the mix of competitive standards in the new 
economy, it has been joined by a new set of standards. None 
of the forties that have given rise to the new competitive 
standards shows any sign of relenting. The inevitable 
conclusion is that our e<:H>nomic status among the community of nations will 
depend on our ability to meet these new standards. 

PRODUCTIVITY 

The American prcxludivity rate is still the world standard (see TaWes 3 
and 4). Yet the rate of increase in productivity is much greater among our 
competitors than in the United States, and other nations will catch up and 
pass us if present trends continue (see Tables 3, 4, and 5)* Evidence suggests 
that the United States is already losing the productivity race to Japan in some 
industries, such as chemicals, steel and other primary metals, electrical 
machinery, and transportation equipment (Sadler, 1977). 

America's recent productivity problems are well-known. Our rate of 
productivity boomed Ix^tween 1948 and 1965, averaging 3.5 percent* The 
rate slowed to 2.0 percent between 1965 and 1973, however, before 
( ollapsing and turning negative in 1974 (-2.1 percent). After 1974, the rate 
l>arely held its own, registering a disappointing average in(*rease of 1.1 
pen'ent until 1977, when ihe pnxluctivity increase in the United States fell 
below 1.0 percent. Pnxluctivity improvement in the 1980s has remained 
well below the long term average of 2.0 pendent. 

The American productivity story is not all gloom, though. We need to 
improve our productivity by only 1 .2 percent a year in order to improve our 
standard of living by about 1 .5 percent per year, a rate sufficient to afford our 
accustomed lifestyle. A 1.2 percent increase in productivity would be a 
difficult but not unattainable target (Freedman, 1989). 

The l>est productivity news has come in manufacturing, where we need 
prtxluctivity most tomaintainourcompetitiveposition in the global economy. 
Manufacturing productivity improvement collapsed in the early 1970s but 
has made a remarkable comeback in the l%Os, growing at a rate above 3 
percrent since 1982 (Morris, 1989, p, 56). 'ITiis rate is roughly equivalent to 
our best productivity performance in manufacturing and almost twice the 
overall productivity trend in the postwar era. Althou^ the Japanese, 
Temians, Swedes, French, British, and Italians are still running faster than 
we are, we appear to have finally reacted to the chase (Fullerton, 1 989, p. 3). 
Moreover, although most industrialized nations have experienced a produc- 
tivity slowdown since 1973, the United States and the United Kingdom are 
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the only two nations that have had a productivity turnaround and matched 
their pre-1973 performance (FuUerton, 1989, p. 3). 

At a minimum, even a small acceleration will make us all the more 
difficult to catch. Indeed, should our rate of increase in productivity continue 
to improve, our (competitors will he hard pressed to catch up, given our 
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current lead in the race. If we are to hold the lead, we will have to continue 
to imprDve our performance in manufacturing, but even more will depend on 
our ai>ility to jump-start the stalled productivity engine elsewhere. 

The principal drag on the nation s overall productivity comes from the 
service sector. For instance, if white-collar workers in the service sector had 
been as productive as white-collar woikers in manufacturing, the overall 
productivity rate would have risen by more than an additional 0.5 percent in 
the 1980s, bringing the overall productivity rate above 2.0 percent — a rate 

consistent with our worid-class pace 
prior to 1973 (Roach, 1989). 

Demographic and technological 
trends already in place could help 
continue the boom in manufacturing 
productivity and extend it to other in- 
dustries. The size of the workforce will 
decline over the foreseeable future, 
especially at entiy level. TTiis trend 
represents a dramatic turnaround from 
conditions in the 1960s and 1970s, 
when the baby boom encouraged em* 
ployers to substitute relatively cheap 
labor for skill and technology. This 
practice made America the world's best 
job creation machine in the post-World 
War n era but probably led to some 
significant share of this nation's myste- 
rious productivity decline after 1973 
(Morris, 1989). As we look to the future, 
however, the continuing decline in the 
overall size of the workforce will boost 
investments in human and machine 
capital* A smaller workforce will have 
to be more skilled and utilize more 
technology to maintain output* The re- 
sult will be an increase in output per 
worker, which means increased pro- 
ductivity. The demographic news at 
entry level is not all good, however, 
liecause a growing share of our entry 
level workers will come from popula- 
tions in whom our human capital in- 
vestments have been woefully inadequate. As a result, the cost of developing 
workers with necessary skills will increase. 

The best demographic news comes at midcareer. After decades of 
expensive preparation, the baby boom is finally on the job. We have already 
paid the productivity price of integrating these workers into the woricplace 
and can now look forward to thirty or forty years of continuous productivity 
improvements as they leam formally and informally at woric. Available 
evidence suggests that individual performance does not peak until workers 
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reach their late fifties. The average age of the American workforce will not 
reach *lie fifties until 2050. As a result, we can expect productivity 
improvements until the middle of the next century, when the workforc^e will 
start getting younger again. 

In addition, as the baby boom ages and the demographic center of gravity 
in the United States shifts toward middle age, more financial capital will 
hw'ome available for investment in both human and machine capital. The 
baby boomers are entering their prime saving ye^rs* Moreover, because 
virtually all baby boomers who can afford houses have already bought them, 
less capital will be absorbed in the mammotli housing seizor and more capital 
will l)e available for investments in machines and people. Demographically 
driven housing demand is likely to fall off by as much as 30 percent. Already 
the inventory of homes available for sale has risen bv a third since 1972 
(Morris, 1989). 

Trends in tec^hnology are also favorable for the nation's future produc- 
tivity fierfonnance* The application of profound technical changes usually 
takes a long time. Electric ity, for instance, was genemlly availal)le by 1860 
but was not commonly used in American homes and businesses until the 
192()s. And although electricity declined in price by more than 400 percent 
over the same period, the sale of steam engines did not peak 
until the eariy decades of the twentieth century (Liel>ergott, 
1984). The flexible tec hnologies of the new economy, 
esp€X*ially information technologies, are in their infancy* 
We are still in the most primitive phases of applying these 
technologies at home and at work. 
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QUAIJTY 

Quality appears to l)e primary among the new crimpeti- 
live standards and is rapidly becoming the bully of the 
block. Remarkably, in 1989, when the nation estal)lished 
its first major award for economic excellence, it was an 
awani for quality, not productivity. By act of Congress, and with the 
enthusiastic support of American industry, the awani was called the 
Malcolm Baldrige National Quality Award (name<l for the fomier Sec retary 
of Commerce) (Segalla, 1989). 

Quality is measurable from two points of view* One set of quality 
measures looks at the product or service from the inside out, a point of view 
usually adopted by the maker of the product or deliverer of the service. 
Another way to look at quality is from the outside in, a point of view that 
emphasizes the consumer'^s perspective. 

Inside-out measures are usually concerned with built-in quality, whi(*h 
is achieved in the design and production of a product or the design and 
delivery of a service, Built*in quality in manufacturing, for example, is 
usually measurable by an engineering standard such as the number of 
defects or mistakes per quantity of product. In services, built-in quality is 
usually measured by the extent to which state-of-the-art processes, person- 
nel, or equipment are used. A medical exam, for instance, meets quality 
standards if delivered by certified personnel who follow rec^ommended 
procedures. 
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TTie complementary outside^in view of quality presumes the proof of the 
pudding is in the tasting, and relies on the consumer s estimation of quality. 
Measures of this more external standard tend to assess the performance of 
the final product or the effects of the service. Automobile performance 
standards and the effects of heart transplants on longevity are cases in point. 
Peiformance standards, especially measures of customer satisfaction, are 
often more subjective than measures of buih-in, or internal, quality. 

American performance on quality is mixed. In automotive manufactut^^ 
ing, for instance, the number of defects per American*made vehicle is 
decreasing dramatically. The built-in quality of our cars is currently on a par 
with that of European cars, but we still manufacture twice as many defects 
per vehicle as the Japanese (Womack, 1989, p. 36). Independent auto 
watchers J. D. Power and Associates reported, in a 1986 survey of customer 
satisfaction, that the United States scored 94 points; the Europe^s, 1 06; and 
the Japanese, 1 19. In 1989, the I gnited States scored 112; the Europeans, 
111; and thejapanesesc^ored highest at 1 30 (Tlie Power Report, 1989,p,4)* 
In the consumers* estimation, we have overtaken the European auto 
manufacturers by a hair's breadth, but the Japanese are still the market 
standard for quality. 

Data on quality for textiles, computer chips, steel, and many other 
Ameri(!an industries are mixed, and data for consumer electronics, chemi- 
rals, and machine tools are downright disappointing (Dertouzos, Lester, a. id 
Solow, 1989). 

Th«»re is still such a ihing as American quality. America sets the world ^ 
quality standanl for other industries, such as aerospace, aircraft, large 
( omputers, appliances, and health care. Indeed, General Electric, Whirl- 
pool, Maytag, and other American appliance manufacturers initiated quality 
improvements before being challenged by overseas competitors. Since 
1980, these manufacturers have cut defect rates by more than three-quarters 
and customer service and warranty claims by half (Dumaine, 1989, p, 140). 

There have also l)een individual turnarounds on quality in every 
industry. NUMMI, the GM-Toyota plant in Fremont, California, averages 
only 0.55 defecis per car, a level equal to Japanese production quality and 
almost twice as good as the American average (Womack, 1989, p. 39). 
Motorola, one of the first three recipients of the Malcolm Baldrige National 
Quality Award in 1988, lowered its defect rate from no more than 5,0(X) 
defea ts per 1,000,000 chips to 500 defects and then to 3.4 defects per 
1,000,(XX) chips (Galvin, 1988), Xerox, one of two Baldrige award winners 
in 1989, installed a companywide quality standanl and overt(K)k the 
Japanese lead in the photo copier market* And Harley-Davidson, which 
reached a manufacturing defect rate of 50 pert ent in 1972, has since cut 
defects to 1 percent of production (Reid, 1990). 

VARIETY 

The standardized offerings of mass production have given way to an 
explosion of choices* For example — 

• Americans now choose among 572 different models of cars, vans, and 
trucks, compared with just 408 in 1980. In the mid-1980s, vehicle 
manufacturers counted seven distinct market segments altogether for cars 
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and trucks. As we enter the 19908, manufacturers identify nineteen 
distinct market segments for cars and eleven for trucks (Ingrassia and 
Patterson, 1989), 

* Consumer banking has expanded from six basic services in the mid- 
19705 to more than one hundred today (Noyelle, 1969). 

■ Retail specialty chains like Toys R Us, The Gap, The Limited, Circuit 
City, and Esprit have cut into the market shares of majordepartment stores 
by offering more specialty items* New specialty stores are emerging daily 
foreverythingfrom telephones toChristmas decorations, 

kites, and balloons. 

■ Between 1979 and 1989, the number of items carried 
on supermarket shelves rose from 12,000 to 24,000 
(Noyelle, 1989). The number of breakfast cereal brand 
names went from 152 to27 L The number of soup brand 
names increased from 55 to 33. 

The explosion in variety comes from the same forties 
that have set the new quality standard. People can afford 
variety. The fragmented global market demands it. New 
flexible technologies allow variety ii* mass production 
prices. The saturation of domestic and global markets also 
encourages variety. Once large-scale markets for stan- 
dardized produds mature, variety can Ik? an effective way 
to gain market share. This pattern is evident in the recent 
histories of the retail banking, communications, (rhemi- 
(*als, and steel industries. 

In retail banking, institutions compete<< throughc the 1950s and 
1960s on the basis of their ability to sell checking and savings accounts 
through a growing network ctf branch offices. In the 1950s, only 20 perc!ent 
to 30 percent of American, German, and French families had checking or 
savings accounts. As the 1980s approached, almost 90 percent of these 
families had such accounts. Competitive pressures eventually expanded 
l>anking services, revitalizing the competition and ultimately transforming 
the banking business into the financial services industry (Noyelle, 1988b). 

In the 1950s and 1960s, the communications industry was the telephone 
business* Saturated by the mid-1970s, this business escaped the declining 
prospects of maturity by expanding products and services to include data 
transmission and new communications services. 

By the late 1960s, the chemical industry had mature<l. In addition, the 
available technology had diffused throughout the worid, greatly increasing 
world capacity for chemical production. The net result wa*i chmnic 
overcapacity. There were generally from 20 percent to 30 pendent more 
commodity chemicals available than anyone wanted to buy. Moreover, as 
new capacity came on line, prices dropped faster than costs, a common 
phenomenon in mature markets for basic commodities (Wei, 1989). In 
response, the industry has gone through a worldwide restructuring, 
deemphasizing commodity chemicals and diversifying into a greater variety 
of more complex products produced in smaller quantities (Wei, 1989). 

The same process has occurred in steel, resulting in a shift from large, 
integrated producers to minimills and specialty steel producers* Growing 
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(*apacity in worid production has long since resulted in a glut of steel on the 
market. Foreign producers h?ve been able to produce steel more cheaply 
than we have, and in the past twenty-five years, the American steelmakers' 
share of domestic steel markets has fallen from 95 percent to 60 percent 
(Kendrick, 1988, p. 18), American steelmakers, no longer the low-cost 
producers of the basic commodity, have had to shift to a strategy emphasizing 
the new comfietitive standards, including variety. Tlie most obvious evi- 
dence of this shift has been the growing importance of specialty steel and 
minimills and the relative decline in maricets for laige- scale producers. By 
1988, specialty steel represented only 5 pendent of U-S. production hut a 
much higher proportion of total revenues; since 1980, the number of 
minimills has doubled from thirty to sixty (Kendri(rk, 1988, pp. 18-19). The 
minimills had captured 13 percent ofthe market for carbon steel by 1980 and 
21 percent by 1985; they are projected to hold a market sharp of 40 percent 
by the year 2000 (Flemings, 1989). 

CUSTOMIZATION 

In the family of competitive stan<lards, customization is first-cousin to 
variety. Busy people with more buying power wan: more choices in products 
and services to meet their individual needs. At a minimum, this demand 
results in increased variety desigtietl to satisfy market segments, and in a 
gnywing number of industries, the urge to move fmm a one-size-fits-aJl 
appniach to a more tailored market strategy is resulting in 
customization. As human and machine capital becomes 
more flexible, the relationship lietween scale and produc- 
tion (osts weakens, and fewer units of output are necessary 
to r(*alize scale et^onomies. The al>ility to c ustomize repre- 
sents the victory of flexibility over scale, Ultiriateflexibility 
is realized when the cost - effective sc ale of production 
reduces to one. 

At present, many employers are trying ^ .any variety 
and (customization. A bank, for instance, provides a variety 
of financial services and with the assistance of information 
tec hnology can develop a customized package of these 
services for the individual. 

Tlii- textile and apparel industry provides another (*ase 
in point. Textile pnxlucrtion, especially in doubleknit fab- 
ric, was saturated in the early 1970s, The apparel market 
was saturated at about the same time, and many gamients were left on the 
rack as demand declined further with the oil price increases after 1972. 
Many manufa( turers turned to shorter pnxJuction runs of fiber, garments of 
higher quality and moie Vc^iety, and customization. At Milliken, textile lot 
sizes were reduced from an average of 20,000 yards of cloth to 4,000, Dan 
River reduced lot sizes from 12,000 yards to special runs as low as 1,800 
yarrls while offering more than 2,000 varieties of fabric (Beiger, 1989, p. 55). 
At Melbo Apparel in Japan, lot sizes for suits were reduced to one. A similar 
trend in (Germany and northern Italy suggests that the apparel industry may 
have (^ome full cirr-le from tailoring prior to the industrial revolution in the 
1700s, to mass production after 1800, and back to tailoring in the new 
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mmomy, emeipng in the closing decade of the 19(X)s. Both the Japanese 
and the Italians are heading toward a system in whicli an individual order 
specifying fabric, style, and si/e will he filled in a few weeks by using highly 
responsive, electnmically driven networks of retailers and apparel, textile, 
and fiber manufacturers (U.S. Congitn^s, 1988, pp. 46-47, 236-240; Piort^ 
and Sal)el, 1984, pp. 213-216; Bei^jer, 1989, p. 53). 

CONVKNIENCE 

Busv ()e<)ple crave convenience. More and more consumers can affonl 
it. And flexibiiL- technologies can provide it. In the (*omplex global economy, 
<lelivering the product or service conveniently can be the 
c()mf)etitive e<lge that differentiates one comi^any from 
another. 

Tiiv^re are three kinds of convenience: built-in conve- 
nience, convenient delivery, and high-quality customer 
relations. Built-in convenience comes with effective pnKl- 
uct designs and exploitation of user- friendly technologies 
and software. Remote (*ontrols, bank teller machines, auto- 
mated self-service machines, home entertainment centers, 
( ar phones, and computer dating networks are examples. 

Convenient delivery is more important as domestic 
markets fragment and (competition goes global. The gn)wth 
in the iiuml)er of "convenience stores" is one bit of evi- 
denc e. There are almost 8,000 7-Elevens in the United 
States and anc^ther 4,000overRe^s, with an average of 1 ,000 
customers daily. One-stop shopping is on tlie rise. Drive-in 
islands that offer gas, convenience shopping, and teller 
machines are apj)earing everywhere. Su|:)ermarkets are currently 
devoting 25 pert ent of their space to specialty departments such as 
self-service delis, pharmacies, and l)akeries. "Hypermarkets" — which are 
essentiiJly malls without walls — are the latest in convenient f'elivery in 
retail. They range in size from 200,(XX) to 250,000 square feet and carry 
upwards of 70,000 items. 

Convenience in the form of successful c*ustomer relations can be a 
|)owerful selling t(X)l and competitive edge. It (*osts five times more to get a 
new customer than it does to keep an old one. Dissatisfied customers will not 
buy again, and ea(*h will relate his or her unhappiness to rou^ly ten other 
|)eonle(Desatnick, 1967,p* 4). What's more, one survey found that for every 
( ustomer complaint, another twenty-six customer's have the same problem, 
and that anywhere fn3m 65 perc ent to 95 |)ercent of those nonc*omplainers 
will eventually stop doing business with the offending company. 

loosing c ustomers is serious. In Service America!^ Albrecht and Zemke 
(1985) cite some generally accepted statistics on the value of customer 
loyalty. For instance, in the auto industry, a loyal customer is worth $1 40,000 
over a lifetime of car buying. In appliant^es, a loyal customer is worth S2,800 
overatv;enty-year period. At the Icxtal supermarket, a loyal customer is worth 
$4,400 a year (Desatni( k, 1987). 
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A survey of "wliy custonien> quit'' found the following: 

■ 3 percent move away, 

■ 5 percent deveit>p peiwnal loyalties to otlier businesses, 

■ 9 percent choose other suppliers' more competitive products, 

■ 14 percent are dissatisfied with the product or service, and 

« 68 percent perceive that they were treated badly or with indifference 
(LeBoeui; 1987), 

By all reports, the expectations for service are increasing, and Ameri- 
cans are expressing a growing dissatisfaction with the customer service they 
get, A Conference Board survey of 6,000 households concluded that 
Americans were reasonably satisfied with products but pervasively dissat- 
isfied with service quality. The Yankelavitch Monitor surveyed 2,500 
Americans ab^mt their satisfaction with (Lustomer service and found that 
respondents estimated only airline service had improved over time (Denton, 
1989, p, 1), But a closer look at airiine customer service does not bear out 
YarJcehvitch 5 good news. Zemke reports that, in 1987, the U.S. Department 
of Transportation received more than 44,000 complaints from airline 
passengers, an increase of 25 percent over 1986. In 1987, only 66 percent 
of aidine flights arrived on time and aidines lost 1 1 out of every 1 ,000 pieces 
of luggage (Zemke, 1989), 

TIMELINESS 

The eai'ly bin! will win market share in the new economy because time 
is money. According to one study of high-tech markets, pioducts that come 
to market on budget but six months late will earn 33 pen ent less profit over 
r» ve yeius than pnxlucts that come out on time but are 50 perc^ent over budget 
(Nasar, 1987). 

Institutions comf>ete in several successive races against 
the cloc^k: 

■ First event: Develop a major innovation, whether a 
tec hnology, a product, or a new work proc*ess. 

■ Second race: Mo\ ." the innovation off the drawing 
board and into the hands of consumers. 

■ Thin! event: Race up the leamingcurve to improve the 
innovation by increasing efficiency, impmving quality 
or developing new applications. 

■ Final race: Use the knowledge accumulated in the race 
up the learning curve to make a breakthrough to another 
major innovation. This race occurs after institutions have 
wmng all possible incremental improvements and new 
applications out of the original innovation. 

A single employer or nation rarely wins in all these 
races* In the nineteenth century and first half of the twen- 
tieth century, the United States bcx^ame a worid-class economic power by 
bomowing ideas from abroad* We were not the best at invention, but we were 
firet in the race to get these bonowed ideas off the drawing board and into the 
hands of customers. After Wcrld War II, however, Americans became the 
wellspring of invention. The United States ended up with the lion s share of 
the world's intellectual, financial, and physical capital. These resources in 
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combination with our postwar leadership in defense and space-related 
research ensured that we would be first to develop most large-scale 
innovations* 

Since the end of World War IK the United States has been the global 
leader at invention, but our relatively rigid mass prDduction techniques and 
organizat'onal structures are holding us back in the race to commercialize, 
improve, and multiply the products of invention. Additional disadvantages 
are ouroveriy specialized human and machine capital and inattention to the 
development of human capital and organizational learning at the point of 
produdion and servi(*e deliver}\ and at the interface with ihe customer, 
where inventions are turned into (*ommen ial successes. 

Evidence of our inability to l)eat the cKx'k has been ac( umulating for 
some time. For instance — 

■ Japanese auto manufacturers renew their designs every four years, 
whereas Americans attempt to make a l>asic design last up to ten years. 
Because the Japanese auto makers develop and design faster, they 
intnxluce a new line of pnxlucts every seven year>>, but Americans wait 
as long as fifteen vears to turn over a l)asic pnnlud line 0^ omack, 1989, 
pp. 28-29). 

■ Dies, the metal molds that are usetl to stamp or cut metal to sjxm ific 
shapes, play a key role in c hanging automobile mcxlels. The al>ility to set 
new dies and toc hange dies in production quic kly is critical to variety and 
(customization. It takes the auto maker in Japan fwelve months to set new 
dies, compared with twenty-three months in the United States (Dertouzos, 
Lf'ster, and Solow, 1989, p. 70), On the factory floor, die changes that can 
take as long as eight to twenty-four hours in American auto plants can take 
as little as five minutes in Japanese plants (Dertouzos, Ijester, an<) Solow, 
1989, p. 19). 

■ In the steel industry, it takes four to five years to design and build a new 
blast fumac^e in the United States, comj>ared with three yean^ in Japan and 
two years in Kowa (Dertouzos, Ijester, and Solow, 1989, p. 15). 

■ In the apparel industry, ittakes most Ameri(*an institutions up to sixty*s)x 
weeks to get fn>m filx*r to finished garment. Many European and Asian 
c ompanies reach the (^ustomer in twenty-three weeks, and at least one 
Japanese manufacturer hopes to reduce the time to a few weeks (U.S* 
Congress, 1988; Beiger, 1989, pp. 53, 62), 

The news on American employers' al)ility tooutrun comf>etitors i.^ not all 
bad. Ameri(*ans have le<l in all four of the ( ompetitive mces in some 
industries, such as aiRraft, computers, and appliances, throughout the 
postwar era. In addition, the United States boasts examples of spee<ly 
institutions in every industry: Milliken in textiles; WalMart in retail; 
Motorola, Xerox, and Hewlitt Packard in high-tech manufacturing; and 
Harley-Davidson in low-tet;h manufacturing* Even in industries where 
whole companies are not mcxlel perfomiers, there are always individual 
plants, like NUMMI in auto manufacturing, that lead the pa(*k* 
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TIlQ Noilf HMp fi^^ competitive standards are birds of a feather. That is, they are 
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mutually reinforcing and develop simultaneously. They are under- 
stood best as a framework in which each standard makes sense only 
in the context of the others. Individual employers 
who begin by emphasizing one of these standards usually 
end up embracing them all because each standard overiaps 
and leads on to the next. In the final analysis, the distinction 
among the standards is in part semantic. Each is integrally 
conne(!ted to the others in a flexible and oi^ganic* whole. 
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Robust Productivity 

Productivity is pursued differently in the new economy 
than in the old. In the oif;anizations of the old ec^onomy, 
white-collar and tei*hnical elites increase productivity 
principally by rationalizing or^^anizations, mechanizing 
work processes, and redu(!ing personnel costs by using fewer or (^heaper 
employees. The essential goal of the productivity strategy is greater efii- 
ciency — more output for less cost. The main target for cost cutting is 
personnel costs, because they represent the lion*s share of costs in every 
organization. By automating work processes and instituting rigomus organi- 
zational designs, employers in the old economy use cheaper labor by 
Reducing skill requirements, and realize even more sul>stantial savings by 
reducing the size of the workforce. 

The old-time religion of productivity with a singleminded focus on cost 
reduction does not work in the new economy. Highly rationalized bureaucra- 
cies are too rigid to respond to the fast pace of change that characterizes the 
new (*om()eti*ive envinmment. The organizations of the old economy hoani 
authority and resources at the top. The presumption is that general ac(*ess to 
authority and resoun es will result in profligacy and waste. Yet, in the new 
economy, ac^cess to authority and resoua^es is required at the point of 
pnxluction and service delivery and at the interface with the customer if the 
organization is to pn)vide quality, variety, (customization, convenience, and 
timely innovations. Moreover, authority and access to resources are required 
down the line in order to encourage full utilization of the new flexible 
information and c^ommunic ations te( hnologies at the core of the new 
economy. 

Increasing pnxlu(*tivity by reducing costs results in lean organizations, 
nam)w-purp(jse technologies, and unskilled workfort*es that are cheap but 
too inflexible and anemic to respond to the new, bn)ader set of competitive 
requirements. The new economy requires organizations, technologies, and 
workforcres that are flexible and robust. In the old e(!onomy, organizations, 
te<'hnologies, and workforces are targets for cost reduction — in the new 
economy, they are resoun^es to be developetl in order to add value, 

Fli:XIBIi: VOLUMES 

A basic tenet of the mass pnxluction e<!onomy was that imtreased 
standardization and higher volumes drove pri(^es down, whereas greater 
variety and lower volumes drove prices up. One mle of thumb «:kid that 
(!Utting variety by half raised productivity by 30 percent and cut costs by 
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roughly 15 percent; doubling the volume of a standardized good or service 
decreased cost per unit of output from 1 5 percent to 25 percent (Stalk, 1988). 

As competition heated up in the postwar era, high-volume production 
l)ecame a competitive box with no easy exit* Global production capabilities 
increased, volumes went up, and prices kept going down, reducing profit 
margins* American employers continued to retreat into high-margin mar- 
kets, surrendering low-maipn niches to newcomers. Narrow product lines 
and rigid production systems dedicated to fewer and fewer pro(luc;ts also 
limited options for growth in pnxluct lines. 

The Japanese and Europeans had different problems. Their domestic 
markets were small, leaving little room for high-volume production at home 
and forcing them to provide variety for diverse markets abroad. Only narn>w, 
low-margin niches were left for high-volume products; the United States and 
other industrial leaders had left these niches behind because of tiny profit 
margins. 

To resolve their comjx^titive dilemma, the Japanese and Europeans 
eventually broke the link l^tween scale and variety by making more flexible 
use of their human, machine, and organizational capital. For example, one 
L.S, producer of automobile components produces ten million parts peryear 
and offers only eleven varieties of components* This company's Japanese 
competitor produces only three and a half million units per year but offers 
thirty-eight different varieties. More important, with one-thinl the scale and 
three times the variety, the Japanese producer has a labor 
productivity one and one-half times that of the U.S. com- 
pa-.y and prtxluces at half the unit cost (Stalk, 1988, p, 44), 

Ultimately, the pursuit of variety begets its closest 
(ousin — customization. The distinction between these 
standards is a matter of degree. Variety becomes 
(customization as a production or service institution be- 
comes more flexible and pnxlucts or servic es sold come 
close to l>eing one of a kind. 

SPEED 

Variety and customizationeventually encourage s|:)eed* 
The need to shift from product to product or to vary products 
without losi ng productivity forces a focus on speed. By way 
of c!ontrast, rigid mass production systems require long 
lead times to refit human resources and machine technol- 
ogy to new products or services. The problem is that long 
lead times cost money, reduce responsiveness to markets, 
and force an excressive relianc;e on forecasts of demand, which are often 
wrong. Poor forecasts result in either excess inventory c^osts due to overpro- 
dudion or losses due to underproduction. Bad forecasts lead to more 
planning, less risk taking, and even longer lead times and less accurate 
forecasts. 
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A focus on time increases productivity and saves money. In traditional 
manufacturing, products are being worked on only 0.05 percent to 2.5 
j)ercent of the time. Tighter produc tion systems can result in enonnous 
savings. For example — 

■ A just-in-time production system installed at Hewlitt Packard resulted in 
inventory reductions of more than 60 percent, reduced space require- 
ments more than 30 percent , and lowered labor costs more than 20 percent 
(Clausing, 1989, p. 32). 

• Harley-Davidson reduced the time it took to make a motorcycle from thirty 
days to three and cut producti(m (*osts by more than 50 perc*ent (Smith, 
1987, p. 38). 

■ In 1982, Toyota could manufacture a car in two days but required another 
fifteen to twenty-five days to close a sale. The sales and distribution 
function was consuming 20 to 30 percent of the cost to the customer, an 
amount greater than the cost of manufaduring the car. By 1987, Toyota 
had reduced the distribution time to nine days, with a commensurate 
reduction in cost. 

• In the U.S. apparel industry, on average, it takes more than sixty-five 
weeks to move fror; fiber to a finished product available to customen^ 
(Berger, 1989; U.S. Congress, 1988, p. 239), The material is actually 
I)eing worked on for only fifteen of those weeks. One industry study found 
that the snail's pat^e of prcxluction and deHvery resuUed in a 25 f)erc*enl 
inc rease in costs and losses: 

— 6.4 pendent in extra carrying costs to mamtain inventory, 

— 4.0 f)ert*ent in losses l>ecause retailers did not have the pixxluct on 
hand, and 

— 14.6 percent in losses l>ecause of fort^ed markdowns due to late ar- 
rivals (Berger, 1989, p. fki). 

Some com|:>anies have been able io shorten resjx)nse time to twenty-one 
weeks, redut ing the price of apparel l)y almost 13 perc^ent (Berger, 1989, p. 
62; U.S. Congress. 1988, p. 240), Industry experts tend to agree that there 
is no tec hnical reason why response times cannot Ix* reduced to a few weeks. 

AFFORDABli: QUAUFY 

The (Quality standani has l>ecome the emblem of the new competitive 
framework* Exjx^rience teaches that pursuing quiility invariably impnwes 
fierfomiance on a host of competitive standards. For instance, the customer s 
view of quality certainly includes the (ronvenieni and timely availability of 
a variety of state-of-the-art produds and services tailored to the customer s 
needs. A high-quality car that works is a convenience to the customer A 
tailored suit pmvides both quality and customization. Quality tends to 
improve as the state of the art advances in any line of goods or services. As 
a resuh, quality arul timely delivery of state-of-the-art prrxlucts and services 
are inseparal)le. 

Most experts agiee that the typi(*al factory invents 20 percent to 25 
percent of its ofierating budget in finding and fixing mistakes and another 5 
percent of its budget doing recall work after mistakes have left the factory 
gates (Port, 1987, p. 132; Allaire and Rickaitl, 1989, pp. 22, 25). The 
experience of particular companies tends to verify the relationship between 
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quality and productivity. For example, the Xerox quality program reduced 
production costs by 20 percent (Allaire and Rickard, 1969, p. 24). Hariey- 
Davidson reduced the cost d reworking defects by 60 percent by focusing 
on quality manufacturing techniques (Poit, 1987, p. 132), GM's Lansing 
assembly plant drove costs down by 21 percent with embedded quality 
procedures (Hampton, 1987, p* 139). 

Thus, quality c^en is the best antidote for a productivity problem. 
Because most quality problems stem from design (Port, 1987, p. 132), 
improved design can niean big productivity gains: 

■ Experts claim that no more than 20oercent of quality problems result from 
production defects. The other ^ cent occur at the design stage of a 
product or service (Port, 1987, p, * 

• More '*robust" designs that allow high performance despite production 
errors have slashed perfomiance defects at ITT by more 
than half and saved more than $60 million (Port, 1987, 
p, 135). 

■ Ford ^designed an instrument console for the 1987 
Escort ising only six parts, compared with the twenty- 
two parts in the original 1984 model. The effect was to 
reduce material costs by 39 percent, drive down labor 
costs by 83 percent, and improve the defect rate by 10 
percent. 

CUSTOMER Focus 

In the final analysis, the pursuit of any of the new 
competitive standards ultimately translates into conve- 
nienceforthecustomer. Providingvanetyandcustomization 
begets convenience because they offer choices that meet 
the specific needs of groups or individual customers* The 
pursuit of timeliness leads to convenience as well. Employ- 
ers who try to build speed into their products and services 
inevitably end up closer to their customers, and these close 
ties are a fresh source of information on customers' needs 
and desires. Attention to speed also increases convenience 
because, for a busy consumer, convenience is laigely a 
matter of time saved. Higher quality products and services 
are convenient because tliey work better. Every competi- 
tive victory in the new economy results in more convenience for the customer. 
For example — 

> In the traditional mass production mode, shirts are broken down into 
component parts for manufacture; then components are brought together 
for final assembly. If a shirt factory i ^ires a week to fill the average order 
and ten orders come in the same day, it will be ten weeks before the last 
order is fiUed. More advanced companies are organized into small units, 
each capable of making entire shirts, however. If there are ten such units 
in a factory, ten orders can be filled in one week. Indeed, some of each 
order can be shipped each day. In one company that used this strategy, 
productivity increased by 5 percent, individual shirts were available to 
customers in half a day, the share of defective shirts dn^ped from 2 
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percent to 0*2 percent, and space requirements for inventory and 
production were cut in half (Bailey, 1988c, p. 13). Tlie big wir.ner in the 
reorganization is the customer, who gets shirts cheaper, faster, and with 
fewer defects. 

■ The Aid Association for Lutherans replaced specialized functional 
departments in its insurance services with teams responsible for provid- 
ing full service to individual regions* As a result, personnel costs were cut 
by 10 peirent, and the overall number of cases handled increased by 10 
percent. Overall productivity increased by 20 percent* and the time it took 
to process a case was reduced by 75 percent (Hoerr, 1 988, pp- 64-72), The 
Aid Association insurance customers got their insurance cheaper, faster, 
and in packages customized for their individual needs. 
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People 
versus 
Machines 



Humanity has a long-standing love-hate relationship with technology. 
Technology impmves and extends our lives hut, at the same time, manages 
to disrupt and even threaten our existence. Some of our discomfort with 
technology results frx)m the fact that it has never l>een entirely clear whether 
|)eople or machines are in the driver's seat. 

Because technology plays many mles in the human drama, the alternative 
}K)rtrdyals of technoU)g> as monstmus villain, hero, and agent of the ruling 
classes are all convincing. Technology is always there when we mund up the 
usual sus|)ects after some stx ial or economic c alamity, hut it is just as often 
the hem that, precedetl hy hugle calls, arrives in the nick of time to extract 
humanity fn)m some scK-ial or economic impasse. On 
halance, the optimistic depictions of tec hnology have pre- 
vailed in the western hemi.sphere. Armed with the char- 
acteristic Euit)peaii and American faith in technical progress, 
the champions of technical change have persuaded us to 
rejoice in our technical victories over the natural world and 
the human condition and to accept our losses grudgingly. 




Historically, there have l)een three dominant per- 
spectives on the role of tec-hnology in scx ial and 
economic c hange. One gloomy perspective often 
espoused in the arts, theology, and philosophy pits 
humanity against the machine in a constant struggle for 
dominance and survival. This view portrays technology, the natural world, 
and the human c ondition (death) as a triumvirate of forces that must l>e 
overcome to allow the human ascent to some higher state. 

The notion of a titanic struggle l)etween humanity and the machine is a 
jiersistent theme in modem intellec tual and cultural history . In the early days 

of industrializaticm, Ned Udd and his rovingbands asserted dominanceover 
machines hy smashing them (Garraty, 1979). Sinc e then, the Luddites 
among us have tended to characterize Uje advance of tec hnology as a 
Faustian |>ac t with the devil: We receive material progress in exc hange for 
a rc-duction in the quality of our private and working lives. 

Those who subscril)e to this view write the history of work as a tragedy 
in which work is dehumanized by mass production technology that constantly 
enc roaches on human skill. As they see it, the mass production system 
bn-aks final pnxJucts and servic es into their smallest components and then 
dissects the talents of whole persons into namiwly elementary skills that are 
combined with spec ialized tec hnologies to produc e tliese components. 
"Tool.s" that allow the artisan to embcxly human talent in final prrxJucts or 
ser\ ices become "machines" that suljordinate the worker to the tec:hnology. 
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To make matters worse, institutional structures utilize top-down hierarchical 
authority to recombine fragmented skills and components into fmal products 
and services. The net effect is the sublimation of the whole person at work, 
a loss of human autonomy as technology advances, and a shift in the pace of 
work from the natural and human rhythms of farm and craft to the artificial 
cadence of the machine (Arendt, 1970; Piore and Sabel, 1984). 

This titanic stmggle with technology is most often and best expressed in 
the arts. Science fiction prov ides the best listening post for eavesdropping on 
humanity's hopes and fears for the role of technology in our future. For 
instance, in the classic science fantasy 2001 , a monolith sent by beneficent 
aliens discovers promise in a prehistoric humanity. The device instructs 
Moonwatcher, an ape-like human, in the uses of violence. The story flashes 
forward to the modem day, when humans have subdued nature and built 
powerful technologies. Because of the flammable mix of aggress^ion and 
technology, the worid is on the verge of nuclear annihilation. At this point, 
human evolution requires mastery of the machine and natural aggression. 
Tlie alien device reappears, the deus ex machina, and lures humanity into 
space in hot pursuit. During the journey, a confrontation develops between 
the human protagonist, Dave, and the superc?omputer, Hal, Dave pulls the 
plug on Hal, narrowly winning the right to lead the evolution of earthly 
intelligence into space. With the assistance of the extraterrestrials who sent 
the monolith, Dave is reborn and returns to earth, destroying nuclear 
satellites along the way, on a mission to end human aggression. 



Th6 HStPPy second perspective, common among historians and politic^al theo- 

nialr •til* Ew ^^^^^ equally fatalistic but more analytic and optimistic. This 
AjA perspective ascril>es social and economic change to a combination 
of technical, social, and economic factors. In highbrow versions of 
this view, the interaction of these complex fon es in a "dialectic'' guarantees 
'^progress*' and a happy ending. 

Acrcording to this view, the interaction of technology, culture, economy, 
and polity ultimately forces a convergence of cultures, political systems, and 
economies around the utilization of higher human capacities (Kerr, 1983). 
Economics is the engine of cultural and political change, and tec^hnology is 
the fuel. The sometimes nasty side effects of technical and economic 
development are to be tolerated as the price of progress. In the usual scenario, 
technology pushes pnxlucti ve capacity and creates wealth; rising wealth and 
expanding markets in turn push technology forwani The march of technical 
invention automates repetitive tasks, ultimately leveraging the imfK)rtance 
of human knowledge at work while eliminating some jobs and deskilling 
otheni along the way (Bel', 1983), 

For proponents of this second view, the industrial economy is a way 
station along the route to something better. The version of the future most 
widely accepted in the United States is the notion of a coming postindustrial 
era, a vaguely perceived ec!Onomy in which human intellectual and socrial 
skills will dominate technical capability. Economic possibilities will be 
constrained only by human ingenuity, not by the limits of materials, 
muscular power, dexterity, or memory (U.S. Ck)ngress, 1988, p* 3)* In the 
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postindustrial em, information-based technologies and other flexible ma- 
chinery will supplant rigid mass production technol(^. ITie relationship 
between people and technology will have come full circle from human 
controll to technical domination and back to human control again. Like the 
artisan's tools, the new flexible U-^ hnologies will confomi to the Uf>er, 
extending his or her pnxlucti ve capaci ty and reasserting human control over 
technology (Piore and Sabel, 1984, p. 261). The technical aspects of making 
things and performing services will be minor parlor tricks. Machines will 
take on the more rigorous and mechanical aspects of skill, leaving permnnel 
with more human labors. For most jobs, the primary task will be interacting 
with colleagues and customers, and the required skills will be those needt'^d 
to imagine designs; tailor products and services to consumers' diverse tastes 
and needs; and teach, leam from, nurture (physi(*ally and psychologic-ally), 
amuse, and persuade other people* 



Technology 



A 



SllbniiSStVB ^^'^ ^^^^ assigns technology a more passive role, and tends to view 

technical change as the consequence, not the cause, of scx ial, 
political, and economic circumstances. Tec^hnology^ is neutral and 
malleable, taking on shapes that mim)r the culture and polity in 
which it is eml)edded, and thereby extends the reach of bn>ad c ultural and 
political fort es into the workplace and into our private lives* Proponents of 
this view put people in the driver s seat. The issue, as they see it, is not the 
car, but who gets to be the driven 

The notion of a submissive tec hnology has found its greatest cuncncy 
among the various sects of leftist politics and ei onomicvs and among some 
scK'ioIogical and anthropological schcx)ls of thought that reganl reality itself 
as a scx ial construct (Berger and Luckmann, 1%6). The view from the left 
is that the shape of technology conforms to the inherent conflicts between 
classes* Principal amcmg these class struggles is the c*onflict between 
managers and workers over c^ontrol of the means of prcxluction* Acconling 
to the Marxist interpretation of history, managers and technic*al elites 
installed at the pinnacle of organizaticmal hierarchies assert their control by 
designing jobs and technologies that minimize dependency on workers' 
skills (Brdverman, 1974). Workers resist the employers' attempts todegrade 
labor into a homogeneous class of low-skilled machine tenders. This conflic t 
results in a complex bargaining process, which in turn pnxluc^es a hieran hy 
of jol)S in which technical control and rewards at work are disproportionately 
distributed to white-collar and technical elites, while the mass of workers are 
n^lc^gatetl to the blue- and pink-c^ollar proletariat* Moreover, ac*conling to the 
leftist c ritique, this distinction between j>eople who use technology tind those 
who are al>used by it reinforces the racial, gender, and other prejudices 
characteristic of the larger scK'iety. 
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The origins of et-onomic and technical change are shrouded in myth. 
Once expelled from the Garden, humanity was forced to use 
technology to tame nature in order to survive. Myth tells us that 
Prometheus stole the makings for fire from the gods. The ability to 
make fire may have been the fii^t major technical breakthrou^. The 
subsequent development of farming and husbandry eliminated the nomadic 
lifestyle for the majority of humans, but we still had no notion of economic 
or technical progress* The animistic religions prevalent prior to Christianity 
made no distinction between the natural and supernatural worlds* In a world 
where all things were gods' handiwork, the impetus for developing human 
t(X)ls was frustrated. In tlie Western world, Christianity broke thmugh this 
impasse by separating this wodd from the next andencour- 
aging humanity to do work on the world as a form of worship | 
and proof of worthiness. The seventeenth century ""enlight* 
enment'' separated science from religion as an end in itself. 
Subsequent improvements in the productivity of fanning 
and population growth created surplus labor, craft produc- 
tion, and the growth of towns necessary tofuel the industrial 
revolution, which intensified and accelerated- 

TECHNOIjOGICAL REVOLUTIONS 

Where do revolutiomiry changes in te( hnology come 
from? Since the tx^ginning of human history, ( uriosity has 
been a sufficient reason to tinker aimlessly with technol- 
ogy* How else can we explain Galileo's fascination with 
helicopter; the early interest in subatomic physic s; and nineteenth-century 
experimentation with waterpower, steam, internal ( ombustion, and electric ity? 
In retrospec t, a fair share of our experimental fantasies seem silly — the 
seart h for the "philosopher s stone" that would turn all base metals into gold, 
elixirs that promised eternal life, and "phlogiston," the essence of fire. 
Occasionally, however, aimless tinkering makes an al)rupt entrance into 
human history in the form of startling inventions that almost always inspire 
horn)r in some people and rejoicing in others. Technological change 
sometimes arrives like a l)olt out of the blue, accompanied by "gales of 
creative destruction" that upnx)t the current technology and clear the way for 
some new technical marvel (Schumpeter, 1989). 

Cold and hot wars have been the context for unveiling some of our 
nastiest technical surprises. For example, the metal stirrup gave increased 
support when fightingfrom horsel>ack and provided the edge that allowed the 
Mongol hordes to sweep acn)ss Eun)pe and Asia, only to l^e defeated by a 
hurric^ane — a "kamikaze" or '^divine wind" — that sank their invading 
flotilla off the coast of a defenseless Japan (Fairbank, Reischauer, and Craig, 
1978). Dr. Catling's machine gun and the atomic bomb are nmre modem 
examples of technical surprises used on unsuspecting enemies in warfare. 

Sudden availaJ)ility of a developed technology where it was previously 
unknown or resisted can create major discontinuities in social or economic 
arrangements. Francis Lowell provided theengineof American industrialism 
when he pirated the secret design for the Awkrij^t power loom, smuggled it 
into the United States, and set up the earliest American textile factories in 



52 

Ml 



TEC 



RiW EC«R« 



Lowell Massachussetts, and Saco, K iine (Gibbs, 1950)* In New England, 
the subsequent shift from trapping, logging, and cottage industries to factory 
work was a wrenching change that brought the social context of work frnni 
the outdoon^ and the family hearth to the artificial environs of town and 
factory. The Japanes'.* economy and culture made a sharp tum to llie West 
when Admiral Perry, President Fillmore's emissary, anived on a miKlem 
wanship bristling with cannon bnd carrying gifts of modem revolvei^ and a 
small working ItK omotive (Fairl)ank. Reischauer, and Cmig, 1978), 

^n-XHNlCAL EVOLUTION 

Most tei'hnical change comes in relatively smal' biles in the prtK ess of 
applying technical breakthroughs. Using and c ommen^ializing new tec h- 
nologies trigger a series of evolutionary changes and new applications that 
represent the lion's shareof tec hnical progress. Indeed, major breakthn)ughs 
in tec hnical knowledge usually result from the accumulation of incremental 
innovations in the real world. Science may owe more to the steam engine than 
the steam engine owes to scienc e, 

F^eople who tend to view technolog) a revolutionary force don't ascrifje 
muc h economic* importanc e to incremetiial technic al change. They are less 
intereste<l in the pnx ess of building a l)etter buggy whip than in the 
development of the automobile, which made the buggy whip a museum 
piece. Yet technic al shcx ks are rare. Most technical change originates in 
gradual intellec tual, sex ial, and economic^ prtxesses, not revolutionary 
fiashes of genius. \ close look almost always reveals that thi achievements 
of geniuses like Darw in, Freud, and Elinstein are more synthesis combined 
with timely and (onvinc ing presentation than unprecedented thinking 
(Strombei^, 1975), What apfx^ars to be a fresh assault on the established 
onler is often, in fact, an internal collapse of an intellectual house ol c^anls 
under the weight of real-world c^ontradic tions that have accumulated over 
long peri(xls of time and can Ix* denied no longer. Even at the installation of 
the new order, anomalies begin to accumulate as the new axiomsare applied 
outside the i vor>' bast ions of pure thought, and the siege l)egins anew (Kuhor, 
1970). 

TECHNICAL PUSH AND S(X:iAL PULU 

Ultimately, lechn()K)g> is one factor among many in the complex 
evolutionary pnx ess of economic and s(X'ial change. Technology is some- 
times the catalytic* agent that transfonns elements in the s<x ial and economic* 
system and sometimes a by-pnxlu( t of change that Ix^gins elsewhere. For 
instam e, the dramatic gnrvvlh in agric ultural invention resulted Ixrth (wm 
te( hnical c hanges and the ( omplementary gn>wth of urban populations who 
neede^^^l to Ix* fecf The nompdi(^ hunters and gatherers were pushed off the 
trail by new agricultural tec hniques that allowed people to settle down close 
to ( rops and livestcx'k. Tools, new methods, ancl machine technology 
improved agricuhural yields and pushed surplus labor into cities, creating 
an industrial labor {xx)l. At the same time, new agricultural techniques were 
pulleci alongby thecreation of url)an populations that de|)ended on and could 
pun*hase farm output. 
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Some s(x*ial and econoniir systems pull tec^hnieal changes along faster 
than others. Culture and religion in the eastern and southern hemispheres 
have favortnl rigid social stnirtures and the preservation of natural l>alanres* 
The result, until recently, has been a general tec^hnical passivity and even 
resistance to (*hange in general and te(*hnical change in partic ular. By way 
of contrast. Western cultures have exhibited biases in favor ot Change and 
pn)gress. Tliesc* biases, in combination with capitalist ec*onomic systems that 
provide enonnous rewards for tei^hnical successes and sul)stanttal penalties 
for falling l>ehind, have l)een powerful engines for technical pnjgTv-ss in the 
Western world (Rosenlx^rg and Binlsell, 1986). 

The intricate conraection between sex ielies and technology is evident in 
the stor)' ()f the wheel. The wheel appears to have l)een invented anonyniously 
in Sunieria in the Middle East. The Sumerians didn't invent the wheel 
overnight. They l)egan in 1500 B.C. by using draft animals to haul sledges 
on runners. The runners eventually Ix^came rollers in the shape of solid 
tul)es, then rollers with the ends thi( kened to roll straigliter, and fmaily 
wheels attache<l to axles. Other c*ivilizations in Eum|>e and Asia did not 
reinvent the wheel, but lx>rrowed the idea from one another, finding the wheel 
useful to make money and war With the help of men^ha/its and (•onquen)rs, 
the wheel arrived in what is now Great Britain in alH)Ut 500 B.C. In coMlmst, 
the Incas invented the wheel independently but used it only to make toys and 
cult objei'ts. Appareiiily the long developmental proc^ess that l)egins with 
animals hauling sledges never (k curred in the Americas. The Inc as used 
[people for hauling. Indeeil, almost 3,000 people died hauling one particular 
stone, a( I'onling to availal)le ( hnmicles (Adams, 1984, pp. 250-253). 

The evolution of the ty|>ewriter keylxjanl presents another inlercKtin^ 
case for studying the intera( tion of culture an<l technology. In the early 
development of the keylK)anl technical push dominated scx ial [luil, bul 
lately, six ial conventions have pnnen more impoilant than new technical 
developments. The orig'nal ty{>ewriter arranged keys in alphalx^tical order, 
l)ut the metal tyf)e pieces arranged in a c ircular basket under the ( ciniage 
were prone to jamming at high typing s|>eeds. Sholes solved the pnjblem l)y 
moving the typing keys that were most fre<|uent!y used the furthest apart from 
one anc)ther on the keylx>ard and in the basket of type piec es. The result was 
the "(pverty"keylx)ani,name<l alter the fop row of letters on the left-hand side 
of the keytx>anl. Sholes sold his typewriter to the Remington gun company 
and the rest is history. The qvverty keylM)anl still survives despite the fact that 
subse<]uent improvements in won! pnx^essing technology make it un- 
necessary . The state-of-the-art keylxmrd is the Dvorak keylxmni, develof)e(l 
by August Dvorak at the University of Washington and jmtentecl in 1932. 
This keylx>ard is designeil to pn)vide easiest access to the most used keys. 
All vowels are in the home row of keys, and the kx ation of keys favors the 
right hand slightly. Numerous studies demonstrate this keylx>ard s superi- 
ority, but the dead weight of convention and sunk intellectual and financial 
costs in the qwerty keylxxird impe<le acceptance. 

In Asia('idturepu(sevengreaterdemandsonwordprrx*essingtec*hnology. 
The Chinese language includes thousands of characters. As a result, the 
typical Hoang keyboard packs a mind-boggling 5,850 characters on a frame 
that is two feet by seventeen inches, TTie better Chinese typists can handle 
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eleven words a minute* The Chinese anxiously await voic^e-activated word 
processing. 

JUNCTLIRESOFCHOICK 

Viewed retrospectively, the process of economic change and the role of 
technology in that change always seem obv ious. Social scientists armed with 
historical evidence project past events into the present, and tend to 
encourage the view that past and future are joined along an inevitable 
trajectory. In reality, however, although there is an element of inevitability 
in m>nomic and technical change, there is also an element of choice — ^and 
sometimes there is more choice than at other times. Periodically, new 
|K>ssibilities or an impasse will create a juncture of choice, which bet^omes 
the focus of tremendous social and technical energy. Uncertainty arises and 
increases risk and potential rewards for risk takers; new trails are blazed. 
Eventually, one pathway becomes the beaten track while others become 
overgn>wn or less traveled. Thereafter, the track narrows as the chosen 
course* IS reconciled with other aspects of the social and economic landscape* 

Currently, we are at a wide place in the path of technical progress, 
awaiting choices that will narrow the track of e<ronomic and s<X'ial change. 
During periods like this one, real and imagined changes can be disruptive 
and painful. If history is any guide, however, we are unlikely to experiem^e 
any more disruption than we can handle* There appears to a variety of 
fort es that (counterbalanc e the possibilities for runaway technical change. 

IMPKDIMKNTS TO TFXHNICAL PRCX^RESS 

TfeMvy iMv Aactto. The interplay between theory and practice is one 
fador that sets a deliberate pace for technical change. The state of the 
tec hnical art is almost always ahead of the technical practice bec^ause there 
is an inevitaWe hiatus l)etween the acceptance of new ideas and their 
embcxiiment in new te<.*hnology. In addition, there is usually a considerable 
amount of tinkering l)efore someone is penciled in alongside a working 
invention by patent oSive (*lerks and historians. Our heroic view of history 
encourages us to forget the tinkering. When a workable invention finally 
arrives, the tK>uquets go to the people who happen to be upstage for the 
( urtain calls* Their names lxK*ome part of the cultural lore to he forever 
( Wanted like mantras by American sc:h(X)l children. The Wright brothers are 
*Tin>t in flight" everywhere but in Connecticut, where the legislature has 
dec n^ that Gust jv Whitehead made the first flight at Bridgeport in 1901, 
a year before the Wright brothers' flight at Kitty Hawk in North Carolina. 

Thg Dtt^ Wtl0llt 8f MbtOff* Once invented, new technologies are not 
immediately adopted. Fear, superstition, vested interest and instal>ility give 
the past and present a powerful hold on the future . There are many examples. 
At the turn of the twentieth century, more than fifty years after the first 
automobile was introduc!ed in England, Parliament still required that speetls 
not exceed two miles per hour in the city and that each car be preceded by 
a man on foot carrying a red flag. Cast-iron plows were available in 1837 but 
were not used widely for more than forty years thereafter because farmers 
believed iron plows would poison the soiL In the early days of the railroad. 



TIC 



11 



I tlW CCQI0IIY 



stage coach coiuf ianies persuaded l<K'al authorities to stop hKomotives at the 
edges of New York, Philadelphia, and Baltimore, so that eaeh railway ear 
could l)e puUed to its final destination hy a team of no less than four horses 
(Liel)ergott, 1984, p. 172). 

SUHkCotlM, Both the e(*onomir and the intellectual investment in(*urrent 
technolog) and its a(*com(^ying infrastructure can impede technical 
change (Hayes and Gar\ in, 1982). Forexample,theshift from water to steam 
energy was ac(Tmiplished rather easily l)ecause changing the sourc e of 
(K)wer had little impa(*t on other pnKluction factors. TIk shift was relatively 
inexpensive and didn't require major changes in technologies or work 
pnx'esses, johs, and skills. Water and steam energy depended on the same 
system of drive shafts and gears to transnnt [X)wei to the same factory 
machines and workers. 

In contrast, when an electrical energy supply l>ecame availal)le in I i^iih 
existing factories were heavily invested in water or steam and their mac hine 
and human complements. F'!t^lri( al energy had great advantages. t trit ity 
was cheaf)er to use than water or steam and kept getting cheapen costs [ler 
kilowatt-hour declined by 4<X) pendent lietween 188() and 1930. The new 
energy sourc e was jx)rtal>le, allowing employers to Iwate close to customers, 
raw materials, or suppliers instead of near the fast-moving water nec essary 
for water or steam fK)wer The new j:x>wer source also allowed a moreeffi( ient 
factory layout. The layout in water- or steam-powere^ 1 factories was driven 
hy the met harac al transmission systems and the need to Kx ate mac hines in 
a straight line, with those that required the most energy (*losest to the power 
sounr. In factories using .-lec tricity, eat h machine could l)e powered hy its 
own electric^ motor or Ik wired to a central energy sijurce with no loss of 
of)erating {X)wer reganlless of placement or distaru^e from the energy source. 
And, most imfx)rtan(, the new electrical energy greatly increases! the speed 
and power of machinery: The steam and wafer mechanical transmission 
systems lost power with distance fmm the energy sourc e and couldn't 
approach the fx^ak fx)wer levels fx)ssil>le with electrical current. With 
increased speed ami |X)wer, machines < ould take on new tasks and Ix^ used 
more pnxluctively. 

Despite the fact that electrical fx>wer had made waterand steam obsolete 
l)y 188(), the use of steam did not fx^ak until 1910 (Rosenlx^rg and Binlsell, 
1 p. 2 1 4)* In Ui90, only 4 perc ent of American employers and 3 fx*rcent 
of American homes used electricity, and in 1910, the corresponding figures 
were still only 19fx^n'entand ISpenent. By 1920, 50 fx^rcent of employers 
and 35 fH*n*ent of homes had joined the electrical energy age. But even as 
late as 1930, only 78 fx-rcent of employers and 68 jx^n^ent of homes were 
using electri(*ity (IJelx^rgott, 19ci4, p. 352). 

Sound but shortsighted business practices were a stumbling hl(x k to the 
expanded use of electrical energy. Cost accounting told the employers of the 
last (*entury that the cost of a new power system and its ac(*ompanying 
irirastrudure was sulwtantially more than the cost of using the obsolete 
power souR'e. Standard accounting has (*hanged little since the nineteenth 
(entury. The balance sheet rarely refleds the long-term cost of not switching 
to a new technology, the competitive position of the institution in the distant 
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future should the competition adopt the new technology, or the barely 
measurable potential benefits that will eventually ac jrue upstream and 
downstream from the technical change. 

The inability to swallow the sunken cost in a current technology and its 
a^ companying infrastructure is a persistent cause of the competitive edge 
lost to those who are willing to push technical frontiers in mature industries. 
Established technology and supporting infrastructure are especially vul- 
nerable to the competitors who are least invested in the status quo. For 
example, American manufacturing lost *ts competitive position to foreign 
companies that moved to leverage small technical niches into major market 
shares. German companies, invested in a labor force strong in the crafts and 
mechanical arts, ultimately lost share to others whose workforce was better 
able to adapt to the shift to flexible computer-based automation, which relied 
more on the technician than the mechanically skilled craft worker (Ergas, 
19G7). 

Fallmm9fkuglnutf9M.0(len the inability or unwillingness to discern the 
potential benefits of a new technology is due more to a failure of imagination 
and nerve than to an overreliance on the arithmetic of cost accounting. Most 
new technologies are used initially to substitute for the tetrhnologies they 
displace. Subsequent changes in the immediate family of compatible 
technol(^es and the accompanying infrastructure of the workplace occur 
incrementally, following the path of least resistance. Thus, in many cases, 
electricity was used to power the old belts, pulleys, and gear transmission 
systems that connected water and steam to machines and workere. In a more 
modem case, flexible manufacturing machinery is sold as a substitute for 
skilled laborand used with its flexiblecontrols*iocked"(Adler, 1988). Also, 
high-powered personal computers (PCs) are used as typewriters in the office 
and to store grocery lists at home. 

The iMk of CamplmmtMf JtaMfi. Once the decision to invest in an 
invention has been made, a compatible family of technologies is usually 
required to realize the full potential of the invention. The stereo needs 
compatible speakers. The automated work station requires further automa- 
tion upstream and downstream in the work flow in order to feed and consume 
the increased productivity. In most cases, infrastructure even beyond the 
immediate family of accompanying technologies is required. For instance, 
before the M'kIcI T could be produced successfully for mass consumption, 
Henry Ford needed a labor force with the skills and oiganization to produce 
the car, a pool of consumers with enough money and credit to buy it, and ixjads 
for it to ride on. 

TKCHMCALCAPABILm 

Choices as to how to combine people and tec^hnology at work are limited 
by the capabilities of available technol(^es and the eneiigy sources that 
power them. Ancient kings could have afforded jet planes but couldn't have 
them. One assumes the preindustrial citizenry would have welcomed high- 
quality goods at low prices, but mass production was impossible without 
waterpower, steam, or electricity and certain advances in the mechanical 
and eventually electromechanical arts. Who wouldn't want products and 



ERIC 



_ 57 



TEC 



■ I » 



E C • I • M Y 



services that meet the standaixls of the new economy? But these products and 
services were not possible until flexible, information-based technologies 
came along in the latter quarter of the twentieth century* 

To some extent, the history of economic systems is the history of 
te<'hnical capability. Each economic era has been limited by the technical 
state of the art. In the primitive era of hunting and gathering, enei^ came 
in the form of raw muscular power. Eventually, levers, wheels, and primitive 
implements and weapons multiplied musc^ular power. In the age of agriculture 
and craft production, animal power as well as wind and water energy were 
harnessed to drive mei^hanical technologies in farming. Production and 
service technologies came in the form of general-purpose tools that aug- 
mented and extended human skill. TUe characteristic technologies of the 
preindustrial eras were incapable of producing high volumes at low prices. 
As a result, neither natural resources extractetl from the earth nor manufac- 
tured goods were generally available, severely limiting the material wealth 
available to the average person. 

In the industrial era, people harnessed wind, water, and then steam and 
electricity to drive increasingly powerful and fast machinery pnxJucingever 
higher volumes of extracted resourt^es, manufactured goods, and servi(^es at 
consistently declining prices. When industrial technology is introduced, it 
tends to spread. Once a work station is mec*hanized, productivity increases, 
forcing mechanization upstream and downstre^im in order to provide a 
sufficient volume of feedst(K'k and handle output. The me<^hanization 
pnxress ebbs, however, when it confronts jobs and responsibilities that are 
difficult to reduce into elementary repetitive tasks for mechanization. 
Prtnlucts and services produced in small quantities and service functions 
lx)th within and outside manufacturing have stymied mechanization, for 
example. Also, within manufacturing and extractive industries, relatively 
unskilled ma(*hine lenders have had to be complementeil by more highly 
skilled craft, white-collar, and technical elites who make the machines, 
manage the pnxluction prrx^ess, and pn>vide spe<Malized st;*ff services like 
installation and repair 

Both human and machine (*apital in the mass pnjduction system are 
relatively inflexible and not easily shiftefl to alternative uses without 
in(*urring pnihibitive costs for retraining, capital, and re<luce<l pnxluctivity 
due to downtime. This inflexibility eventually Ixnrame the system's tragic* 
flaw and ultimate technical limitation, when, in the early postwar decades, 
( onsumers l)egan to demand quality, variety, customization, (convenience, 
and timeliness at mass pnxludion prices. New computer-based tec^hnolo- 
gies are now bringing us into the new economy by increasing flexibility so the 
standanls of the craft e<'onomy and of the mass prinluction e<^()nomy can l>e 
met at the same time. 

Indeed, the computer is the seminal tec*hnology of the new economy 
l)ecause of its intrinsic malleability. Almost every other technology is 
signiflcant only for doing something better than some previous technology 
(Blackburn, Coombs, and Green, 1985, pp. 13-21; Piore and Sabel, 1984; 
U.S. Congress, 1988, pp. 15- 18; Bailey and Noyelle, 1988, pp. 1-3). The new 
communications te(*hnology , for instan(*e, sul^stitutes satellites for cable and 
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can transmit information as well as voice. Biotechnology makes what used 
to be grown. Laser technology cuts Oner and faster than previous tools. 

The capabilities of the new information technology take us where we 
have never gone before. Computers extend the penetration of technology into 
human endeavor, ultimately exp 'Jiding both the technical and the human 
domains. In manufacturing, computers give us more control over the 
transfomiation and movement of material. Also, they have the potential to 
br^ down barriers between technology and service functions. By automating 
paper shuffling, a major work responsibility for clerical workers and 
managers, who make up almost a third of the workforce, computers can effect 
major productivity improvements that until now seemed impervious to 
technical peneta ion (U.S. Congress, 1988, p. 16). The new information 
technology also breaks the iron link between rigidity and efficiency. Mass 
prxxluction technology had to be scrapped or reconfigured to do a new job, 
but with flexible software, a product or service can be modified quickly at 
litde added cost. 

The new information technology also increases the value of its attendant 
humim capital by allowing a fuller utilization of human capacities. Mass 
production machinery had a rigid structure to which workers had toconfomi, 
but user-friendly software adapts to employees^ talents and work styles (U.S. 
Congress, 1988, p. 16; Baily and Noyelle, 1988). Information technology can 
also improve the contributions of an organization and its work groups by 
linking individuals and work teams within the organization as well as by 
linking the oi|;anization with extemal suppliers, (customers, and clients. 
Information links can improve the performance and market sensitivity of 
entire networks, sometimes with unforeseen consequences, as in the case of 
the stock market crash of October 1987. 

Evidence suggesting the centrality of technical flexibility in our progress 
toward the new economy is abundant. One important piece of evidence is the 
rapid penetration information-based technology: Investments in this 
technology now absorb more than 40 percent of all investments in new plants 
and equipment, compared with 20 percent in 1980 and 6 percent in 1950. 
In 1987, factory shipments were valued at $48 billion for computers, S18 
billion for semiconductors, and $6 billion for copiers. In the same year, 
commenMal software on the market was worth $320 billion and software 
developed by employer institutions for their own use was worth $200 billion 
(Clausing, 1989). 

Two-thinls of the rec^ent investment in information technology has gone 
to improve service functions, raising (;apital-to-labor ratios in services to the 
level of the ratios in manufaduring (U.S. Congress, 1988, pp. 152-153; 
Vemon, 1987, pp. 123-124). The microcomputer is a principal investment. 
One study showed that there were about nineteen employees for every 
computer in the American workplace in 1985 (Hirschhom, 1988). Another 
study showed that about 12.5 percent of American worker used computers 
on the job in 1984 ((k)ldstein and Fraser, 1985). 

The pivotal role of technical flexibility in the emerging economy is also 
evident in attempts to rec^onfigure technologies that are not computer baseil 
in order to make them more flexible (Bailey, 1988c; Piore and Sabel, 1984, 
pp. 261-262). Experimentation with technical layout is an example. In the 




mass production system, technology and people in manufi:cturin/^ extrac- 
tive, and service industries tend to be grouped on the bas is of firocess or 
function. For example, there are drilling, stamping, ano typng pool^* 
Increasingly, however, machines are being grouped in families and uc^hI by 
broadly skilled employee teams capable of turning out final prxiducts and 
services- This new arrangement is intended to provide better service, 
facilitate customizing production runs, and provide fast turnaround 
(Blackburn, Coombs, and Green, 1985). 
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THE NEW ECONOMIC 
LIFE CYCLE 

PART III 



Economic structures are constantly evolving, following a path not 
dissimilar to an organic life cycle. As a result, the way to use people optimally 
at work depends on the stage in the life cycle of the 
particular organization, technol(^, pmduct line, service, 
or work process. Traditionally, economic life cycles have 
tended to have five phases; innovation, installation, com- 
petition, maturity, and eventual breakthrough to a new life 
cycle. In the new economy, however, economic life cycles 
have sped up and lost their neat sequential structure. 




Tlw ChSSiC Innovation 

ECO n OHlIC phaseof the economic life cycle, theory takes its 

I Ma ISmIa i"*^ practice. The pnxress of making new ideas 

UTB UfulB workable is generally fluid, open-ended, and experimen- 
ts^!, and applications tend to show considerable variety. At 
this stage, economic institutions struggle to exploit new ideas in meeting and 
shaping market demands. Work processes and organizational formats are 
generally flexible and characterized by trial and error. The st*ale of opera- 
tions is generally small. Job assignments are flexible and overlapping, and 
skill requirements are general. General-purpose technologies are utilized to 
allow flexibility and experimentation. Competitive advantage resides with 
organizations that are entrepreneurial, flexible, and creative. 

INSTAIJAHON 

In this phase, each institution settles on a version of the innovation suited 
to the institution's culture and market niche. Consequently, a variety of 
product or service designs enter the maricetplace at varying costs and quality . 
Machine capital becomes more specialized to fit these particular designs. 
Job responsibilities, work processes, and organizational formats become 
more stable, specialized, and standardized. The scale of operations begins 
to grow as volume increases, price declines, and market demand accelerates . 
Skill requirements become more spet^ific and technical. Organizations with 
the capacity to install the innovation quickly and efficiently have the 
competitive advantage. 

COMPKTmON 

In this phase, the impact of the innovation results in a rippling wave of 
minor innovations with economic cycles of their own. Individual institutions 
begin perfecting their market entries, incorporating incremental innovations 
in co8t-eflfective production, delivery, and quality. In addition, new applica- 
tions for the basic irmovation are discovered and new markets spin oflf. Work 
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pnx esses, technologies, job design, and skills are peifeeted, and bec*ome 
more focused and specialized to match refinements in the original innovation* 
The s<^aleofproductionorservice delivery increases* Competitive advantage 
lies with organizations that can capture incremental imprDvements in the 
original innovation most effectively. The capacity for continuous learning is 
espec»ially critical down the line where the product is made, the service 
delivered, and the customer served 

MATURITY 

This phase of the economic cycle is characterized by the emergence of 
a dominant design and use for the original innovation (UtU rixack, 1%7). The 
product or servic e begins to take on the characterist ics of a basic commodity, 
and the experimental quality of the earlier phases Ix^gins to wane. The 
dominant design allows increasing scale and lower costs for production and 
delivery* Lower costs expand markets rapidly. In turn, the emei^gence of a 
dominant design and expanding markets substantially reduce the risks of 
adopting the innovation and accelerate its dissemination. Competition shifts 
from innovation to price and mai^ginal differences in quality, variety, 
convenience, and service. Advertising and sales becomes more important 
than resean-h and development (R&D) or marketing* Job design, skill 
requirements, work prcxresses, and machine capital become more stable and 
predictable. Ultimately, the competitive benefits from the innovation are 
captured* Institutions compete for smaller and smaller increases in demand, 
and markets stal)ilize or bee ome saturated. 

BREAKTHROUGH 

In the mature phase of the life of an organization, the flow of incremental 
innovations slows to a trickle. The original innovation is generally availal)le 
and highly refined. Breaking through to a new cycle of improvements is 
diflicult for a variety of reasons: Mature innovations do not improve rapidly. 
The c entral ideas that foundeil them are usually spent. As a result, the 
e< onomic* returns to further innovation along the same intellectual lines 
de( line. Incremental innovations do not promise sul>stantial increases in 
markets, yet tend to require substantial costs l>ecause a change in one part 
of the prfKluction and service delivery system usually requires other changes 
elsewhere. Consequently, sunk costs tend to make incremental c hanges 
more costly than they are worth by themselves in the short haul. 

In mature markets, breakthroughs are especially difficult for established 
institutions Ikx ause of their sunk costs in the status quo (Lehnerd, 1987). 
Su( h organizations can make breakthroughs only if they are willing to— 

■ risk resourees on innovation despite low returns in the short term; 

■ incur the high costs of replacing expensive human and machine c apital; 
and 

■ maintain organizational fonnats, work prtx^esses, and workers capable of 
generating innovations after markets have matured. 

In contrast, new institutions do not have to carry sunk costs or the costs 
of c hanges to capture incremental innovations and are therefore often the 
souree of breakthroughs. 
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he structure of economic life cycles and associated skill require- 
ments are not the same in the new economy as in the past. Life cycles 
used to be predictable. They followed a consistent sequence of 
Tim Now I phases from birth to growth, maturity, and eventually stability and 
EgOnOnilQ decline (Flynn, 1989, pp. 9-23; Guile and Brooks, 1987, pp. 12-14). In 
addition, the life cycles of technologies, products, woHc processes, and 
oiiganizations tended to be simuhaneous. interrelated, and roughly consis- 
tent. Young organizations, for instance, sold widely varying products and 
services in markets where relative shares were still unstable. Technologies 
and work proc*esses were varied and experimental* Mature organization 
tended to utilize highly evolved and standardized technologies and work 
pnx'esses to produce fairly standardized products and services in stable 
markets. 

The traditional view of the economic cycle is that it is an inexorable 
ratchet that progressively deskills work, combining ever more specialized 
human and machine resourees with Tay lorist work processes and hierarchical 
organizations to pnxluce cheaper outputs in greater quantity (Braverman, 
1974;Flyrm, 1989). Economic cycles in the new economy operatedifferently, 
however. They are more open-ended, less sequential, and generally less 
onlerly. For example, totlay^s global institutions Ifiapfrog the initial devel- 
opmental phases of the economic life cycle. They lx)rn)w innovations and 
compete on the basis of the al)ility to exploit them, focusing efforts on the 
latter phases of the cx'onomic cycle, when most of the money is made (Er^gas, 
1987). Also, in the mature cycle phases, competitors have been able to 
challenge established institutions with high sunk investments by entering 
niche markets and adopting incremental improvements in available tec^h- 
nologies. Often, established institutions in mature markets are vulnerable 
becrause they have overly rationalized their technolo^es, workforces, and 
work prtx'esses to the point of losing all flexibility and becoming incapable 
of recognizing or adopting incremental innovations or making major 
breakthroughs. It is difiicult for these institutions to maintain the flexibility 
necessary to stay al)reast of change (Dertouzos, Lester, and Solow, 1989; 
Lehneid, 1987). 

In the new^ eironomy, the need to make improvements continuously and 
quickly makes flexibility of workers and oi^anizations essential in all phases 
of the ectonomic cycle and at all levels of the organization* In the classic 
economic cycle, there is a tendency to require flexibility only from senior, 
white-collar, and technical personnel and only in the initial, innovative 
phase of the economic cycle* In successive sta^ €»s of the cycle, the ratchet of 
specialization tightens to reduce costs and increase the scale of identical 
outputs. In the new economy, however, it is l)ecoming clear that a labor force 
segmented into broadly skilled elites and narrowly skilled nonsupervisory 
employees and a top-down organizational hierarchy can result in costly 
delays in installing innovations, improving them incrementally, developing 
new applications for original ideas, and capturing and using learning to 
encourage breakthroughs. 

Ex^onomic cycles also seem to be speeding up* As mass markets have 
expanded, competition has become more global and intense. As a result, the 
cycle times have shortened, and employees at all levels need deep and broad 
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skills and a reserve skill capacity beyond the requirements in their current 
jobs to handle the new challenges that come with accelerating econcOTiic 
change (Ford, 1989). The lean, narrowly skilled organization is unlikely to 
have the flexible resources to manage change. 

The growing importance of continuous innovation in the new economy 
is another novel factor that increases skill requirements and demands flatter 
and more flexible oiganizations and broadly skilled employees. In the 
traditional economic cycle, innovation is a heroic process easily tracked by 
economic statistics and patent applications. Innovations are generated by 
white-collar and technical elites, who then design and install specialized 
machinery and narrowly skilled jobs to exploit these innovations. In the 
intensified competition characteristic (rfthe new economy, however, inventing 
and installing major innovations is only the tip of the icebeig change. 
Incremental improvement, a process of continuous teaming invisible to 
conventional indices of economic change, has assumed agrowingcompetitive 
importance. Moreover, the process of continuous learning involves the whole 
oi^anization, not just white-collar and technical elites. In the new economy, 
learning occurs from the bottom up as well as the top down, often in the 
process of making the product, delivering the service, or interacting with the 
customer. The competitive emphasis on incremental innovation has turned 
on its head the traditional heroic view of innovation in the economic cycle. 
The later pha^ of the cycle and innovative contributions down the line in 
the oi^anizational hierarchy have increased in importance (Eiigas, 1987; 
Gomory and Schmitt, 1988). 

The traditional model has been altered further as markets and oiigani* 
zations have become more complex. Thus far, many enterprises have 
responded to the new complexity by subdividing institutions into a variety 
of establishments with worit processes, woridbrces, technologies, and 
products focused at different stages of the product cycle (U.S. Congress, 
1988). Ultimately, however, if the intensity cf competil'on continues to grow, 
the traditional cycle will foreshorten until it telescoped into a single phase. 
The human, machine, and oi^anizational capacities associated with each 
stage of the traditional economic cycle will be required simultaneously. 
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Two traditional organizational formats have survived to fonn the c ontext 
for organizations in the new economy: large^ centralized mass production 
monoliths and small, decentralized Rtructures characteristic of the services, 
small business, and craft work, Tlie mass production model for organizing 
work has survived and become dominaiit l>ecause of its superior al)ility to 
generate higher levels of prcxluctivity* The trades, crafts, professions, and 
services have been resistant to this model an<l survive in uneasy coexistence 
with mass pnxJuction organizations. 



Mass 
Production 
Stnictures 



The dynamic of price competition in mass pro-duction has a bias 
toward standanlization, bigness, and conflict. As price competition 
intensifies, profits from individual units of goods or services 
decline. Lower unit profits encourage higher volumes* In order to 
get higher volumes at lower prices, the production or service 
d'^livery process is further rationalized and standardized. 

The oi^anizational structures of mass production are 
continuously seeking greater scale. Lai^e scale begets 
larger scale as production or service volumes increase to 
cover the fixed costs of ever more specialized and inflexible 
human and machine capital. In addition, the scale of 
production encourages even higher volumes in each spe- 
cialized production unit in order to create buffer stocks of 
product or service components to ensure uninterrupted 
production or service delivery. Managers have to be sure 
tliat the whole enterprise will not be lost for want of a nail. 
Moreover, mass production oi^anizations are always ex- 
tending their boundaries in order to squeeze costs and exert 
more control* When Henry Ford needed power for his 
fadories, he built or bought power plants both to get 
electricity more cheaply and to ensure that it would be there 
when he needed it* 

Mass production is biased toward control and competition more than 
flexibility and cooperation. As an organization grows in scale, the ratchet of 
specialization makes it more fragmented internally and more dependent on 
the actions of external parties — suppliers, customen^, and governments. 
Inside the organization, the combination of increasing size and growing 
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fragmentation requires more authority and carefully designed work mles in 
order to integrate and balance the production or service delivery process. In 
its external relationships, the organization attempts to control customers in 
order to ensure demand and to (control suppliers by establishing legal 
relationships and encouraging competition. Govemments are regarded as 
potential sources of cost and destabilization through regulation and ec*o- 
nomic policy, so the organization attempts to blunt governmental influence 
through political action. 



Services, 
Independent 
Crafts, and 
Professions 



M 



ass production techniques do not easily translate to all kinds of 
work stmctures. Even within manufacturing, it is impossible to 
standardize the woric of white-collar and technical elites and to 
rationalize the work of trade and craft workers down the line. Craft 
work outside manufacturing, especially in the construction trade, has highly 
fragmented operations. The entrepreneurial small business secrtor also 
seems impervious to increasing scale and productivity, and the professions, 
such as law and medicine, operate as isolated small busi- 
nesses with minimal attachment to larger organizations. 

One primary reason for the limited extension of mass 
pnxluction technologies and methods in the crafts and 
professions is that there is a large element of service in e^ch 
of these kindsof worit. Service work has been resistant to the 
mass production model because it is difiicuh to fragment 
service delivery into standardized components. Almost 
every crafted product, professional interaction, and service 
interaction is different. 

Generally, work in services, crafts, and professions is 
less repetitive than work in mass production. Typically, 
workers are more broadly assigned and skilled. Pay is based 
more on skill and (Certification. The work is not standard- 
ized, and it is therefore difficult to produce high volumes at 
low prices using mass production technologies. The advantages of scale are 
more difficult lo attain, so work outside mass production tends to be 
organized in smaller institutions that produce sinaller volumes of goods and 
services in l(x al, rather than national or international, markets. Moreover, 
although there have l>een technical advances in service functions in the form 
of job aids, service delivery has been resistant to mechanization. The craft 
worker, professional, or service worker tends to use tools and job aids to 
deliver a vaiiable gotxl or service; this work is rarely dominated by 
te( hnology. 

Some progress has Ix^n made in improving productivity in the crafts, the 
professions, and service delivery by utilizing mass production organizational 
fonnats, careful job designs, and technical job aids. Large-scale organiza- 
tions, typing pools, typewriter, copiers, and other innovations have allowed 
the service sector to squeeze some economies of scale. 
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ass production or^ganizat ions hove their virtues: mobilizing capi- 
tal, conducting research and development* and realizing 
economies of scale. Even h , these oiqgaiazations often provide 
shoddy quality and are too rigid to offer qualify, variety, 
customization, convenience, and timely innovations. The fn;gment<?d oiiga- 
nization of professional and service work also has its virtues. It focuses on 
quality, tailoring, and face-to-face customer service. Yet this fragmented 
stmcture operates without the benefit of scale; productivity 
is low, prices are relatively high, capital is unavailable for 
state-of-the-art improvements, and individual organiza- 
tions are loo isolated to deliver consistent quality. 

In the new economy, the top-down industry behemoths 
and the fragmented service organizations euT giving way to 
new work strudures that meld the strengths of prior eco- 
nomic formats and add some new twists. The work struc- 
tures of the new economy are attempting to meet the 
standanls of both mass pHxludion and (*raft, servi(*e, and 
professional work. Flexibilit) isbecomingthedrivingforce. 
The volume of products or services may be high or low, and 
the geogmphic reach of the organizations in the new 
ec'onomy expands and contracts to serve kxral, national, and global markets. 

As the new economy emerges, work structures are converging on a 
(*ommon institutional format of interdependent networks of people, work 
teams, and organizations. Mass production institutions are turning to 
networks to transform their top-down rigidity into more flexible oi^ganiza- 
tional formats; service and craft institutions find themselves using networks 
to ffisler greater integration and the benefits of sc^ale. 

Network structures gn)w from within and eventually extend past the 
Ixmndaries of traditional oi^ganizational structures. Inside organizations, 
individuals become members of work teams. Work teams, the smallest 
networks, are the basic building blcx-ks of larger networks. 

Whole organizations l)ecc.ne networks of working teams. In turn, every 
organization is a member of a network made up of other oipmizations that 
are its suppliers, customers, regulators, and financial backers. The rubber, 
steel, plasti(^s, and electronics industries depend on auto sales. The banker 
depends on the health of the industries in the bankV portfolio. 

The interdependence of economic institutions is not news. The news in 
the new e(^onomy is the growing importance of effeilive networks. Organi- 
zations no longer (*ompete as single institutions but as members of (competi- 
tive networks. Clol>al competition and the expan -^ionof competiti vestandards 
demand stronger organizational linkages, and new communications and 
information technolog.f>s allow organizations to connect with one another 
and with their customers easily. As a result, oi^ganizational relationships in 
ever)' industr)' are becoming more interdependent and complex. 

TTie networks that provide Imal goods and services in the American 
economy are displayed in Table 6, which shows that most of what we buy 
requires a mix of natural resources, manufacturing, and services before it 
bei!omes a final good or servicce. Only 15 cents of a dollar spent on food goes 
to the farmer, but 26 cents goes to manufacturing institutions that prepare 
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and package the food. About 1 3 cents of a dollar spent on housing goes to the 
construction sec^tor Only 30 cents of our ^^wispoitation dollar stays in the 
transportation industry. A tittle more than half of our health care dollar 
actually buys health care services. More than 25 cents of our education dollar 
pays for things other than instruction. 

There are important differences among economic networks. In general, 
the more a network produces a pure service, the less complicated the 
network, whereas the more a network produces a tangible output, the more 
complex the network. For example, the networks for delivering food, 
housing, clothing, personal care, and transportation are complex; the 
networks for health care and recreation are slightly less complex, and the 
networks for education, personal business and communication services, and 
government are relatively simple. 

The competitive performance of a network depends more on the ability 
of the partners to woik together than on their separate performances. For 
instance, in the clothing business, the chemical conipany manufactures and 
treats the fiber, the textile firm turns it into cloth; the apparel manufacturer 
turns the cloth into clothing; the wholesaler distributes the clothing to retail 
outlets; and retailers sell the clothing to final consumers. If the retailers don't 
sell to the final consumers, all the other companies lose business. 

Improving the performance of the clothing network is not simply a matter 
of improving productivity among its component parts. Imagine you are a 
tmcker who delivers fiber to the textile firm, cloth to the apparel manufac- 
turer, and clothes to the wholesaler and retailer. You will maximize your 
productivity and be able to charge lower prices if you always arrive with a full 
truck. Yet if you move smaller batches of materials and final products, you 
could speed up the 
network, encourage 
cost savings frr>m just- 
in-time performance, 
reduce "stm^k outs" at 
the retail stores, 
shorten planning hori- 
zons, increase the va- 
riety of fashion 
seasons, allowfor more 
tailoring, and generally 
bring the network 
( losertocustomere. At 
the ex[>ense of your 
own profluctivity, you 
could improve the 
overall performance of 
the network. 

Networks are dy- 
namic, not static* Both 
the extent of interde- 
pendence and the mix 
ofpartnerschangewith 
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time. Available evidence suggests that America's economic networks are 
becoming more interdependent as they respond to more demanding com- 
petitive standards and are moie easily linked by new information and 
communications technologies* One way to measure interdep^^ndence is by 
calculating how much each dollar earned by an on^nization is paid out 
to suppliers. A study by the Office of Technology Assessment shows that of 
each dollar earned by American industries, the average share that went to 
suppliers increased by 5 percent between 1970 and 1980 (U.S. Congress, 
1968, p, 26). Some industry networks are becoming more intenlependent 
than others. High-wage manufacturing, for iastance, spent an additional 15 
perc^ent of earnings on its suppliers in the latter 1980s than in the early 
1970s — a rate of incre^e three times the national average. A dollar spent 
on natural resources in 1972 turned overenough times toeventually increase 
earnings by another $1 .30 outside the industry; by the 1980s, a dollar spent 
on natural resources eventually multiplied into$l .80 in new income outside 
the industry. Low-wage manufacturing and some service networks became* 
less interdependent during these years, indi(*ating a growing separation 
l)etween the organizational formats of the old economy and the networks of 
the new economy (U.S. Congress, 1988, p. 158). 

The reiMpe for pniducing final goods and services also has changed in 
virtually every m iwork since the 1970s. Institutions operating in complex 
and highly integrated networks are involve<l now in an increasing number of 
transa(*tions and devoting more resourc^es to transactional activities. These 
activities — including accounting, legal work, business services, and con- 
sulting-have increased by an average of 5 percent in the ec^onomy as a whole. 
The overall increase in spending for wholesale and retail trade, advertising, 

and communication 
also reflects the in- 
creasing volume of 
transactions among 
institutions and the 
growing complexity of 
networks in the global 
economy (U*S. Con- 
1988). 
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How to Read This Table: The 
U.S. economy may be viewed 
as a series of interconnected 
networks; the product of one 
sector works in conjunction with 
the products of other sectors to 
satisfy the demand of a consumer 
for a final good or service. For 
instance, approximately 15%, 
or 15 cents, of every dollar spent 
on food went to the farmer, whn 
works in the natural resource 
sector of the economy. Almost 
40 cents of every dollar spent 
on food went to pay for 
transportation and food 
wholesalers and retailers 
SOURCE: (U.S. Congress. 1988) 
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In the new economv, each industry network is evolving towaitl a 
distinctive organizational mix of large and small institutions. TTiere is no one 
size that fits all, but some typical patterns of change are discernible: 

■ OU§ tnlU. In some sectors, relatively few firms with tightly controlled 
subsidiaries dominate. The domination of the American automobile 
industry by General Motors, Ford, and Chrysler is a case in point. The 
domestic giants control an extensive network of suppliers. Traditionally, 
suppliers and dealers were loosely connected to auto producers and 
forced to compete for business. The new trend, however, is a loosening of 
top-down control inside oiganizations, with integration of suppliers and 
dealers into production networks. 

■ Fwu m mi OHL Fetlerations are large enterprises that traditionally do their 
business through a network of autonomous organizations, branch offices, 
or franchises. In the interest of capturing economies of scale and 
developing a greater variety of state-of-the-art products and services, 
federations in the new economy are using new information and commu- 
nications technology to provide stronger integration. Banking and fran- 
c hising are good examples. Central operations provide economies of scale 
in product development, fmanc-ial services, purchases of machine capital 
and other resounres from suppliers, training and staff services, and 
information systems maintenance. 

■ FmMIm* Anothertraditional pattern is a network dominated by a large firm 
that provides an economic umbrella for a large family of suppliers whose 
products and servic es bear the unmistakable stamp of the dominant 
company. IBM and parts of the Bell system are typical of this particular 
mcxlel. IBM has set de facto standards in software and peripheral 
hardware for some time. As the new economy emerges, these kinds of 
networks appear to be betroming more integrated. The relationship 
l)etween the umbrella organization and suppliers of peripheral products 
and services is bec^oming more explicit. The participation of IBM and 
other high-te(*h industry leaders in Sematech demonstrates they realize 
the mutual dependency betwec^n small computer ( hip makers, indefien- 
dent software developers, peripheral manufacturers, and servicre firms on 
the one hand and the industry giants on he other. 

iOMtS. Some sectors of the American ec onomy have Ix^en dominated by 
highly isolated institutions producing the same or similar pnxlucts in 
relatively small-scale organizational settings. In the past, these sectors 
have operated almost entirely without the l)enefits of scale or integration. 
Classroom education, small-scale fanning, health care, and home con- 
strudion are cases in point. As the new economy emerges, the institutioas 
in these sectors are likely to become larger and develop more closely 
integrated networks. For instance, the market share of builders with 
volumes greater than 100 houses per year grew from less than 7 percent 
in 1959 to 67 percent in 1986, And health care agencies facing cost and 
regulatory pressures are sorting out institutional roles according to cost 
advantages. Outpatient clinics handle a greater share of noncritical care 
than hospitals, which are concentrating on critical and intensive c are. 
Nursing homes and hospices are focusing on longer term residential care 
not requiring critical services. 
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Another typical institutional category includes autono- 
mous, relatively small firms and self-employed entrepreneurs. The high- 
tech firms of Silicon Valley and Boston^s Route 128 are typical of the 
former; artists, craftsmen, accountants, consultants, lawyers, and doctors 
are typical of the self-employed. In the new economy, these entrepreneurial 
institutions are seeking the benefits of integration and scale by forming 
information networks and trade and professional associations, and by 
joining larger enterprises through purchase or hire* One result has been 
a steady decline in self-employment- The self-employed formed almost 20 
percent of the workforce in 1950 but only 7 percent in 1986 (U.S. 
Congress, 1988, p, 184). 



FindinQ paradox and ambiguity in the operation of the networks of the 

a Babinfill I economy. These networks simultaneously encourage lx>th 

I integration and autonomy of individuals, work teams, and organiza* 
■ tions. Networks are an attempt to have it both ways: They are formed 
for competitive purposes, but cannot operate effe<!tively without coofjeration. 
By integrating subunits, they enjoy the productivity and resources that come 
with large-scale delivery. By maintaining autonomy for network meml>eis, 
they allow for the variety, customization, and quality that come with 
decentralized, more focused production and service delivery. In the final 
analysis, the success of networks inside and outside organizations depends 
on the ability to find a balance among competing organizational virtues. 

BAIJVNCING ORGANIZATIONAL IN1T.GRAT10N AND AUTONOMY 

There is a long-standing tension in organizations between the need to 
integrate and focus employees' efforts on strategic goals and the competing 
desire to allow employees sufficient autonomy to make their full contribu- 
tions to the work effort. If the efibrts of employees are not focused on strategic 
goals, organizational eflForts will disintegrate into a cacophony of wasted 
energy. At the same time, employees need discretionary authority to make 
efficiency and quaUty improvements and flexibility to provide good cus- 
tomer service. 

Mass production hierarchies and the organizations typical in crafts, 
professions, services, and small businesses face different challenges as they 
move to balance organizational integration and employee autonomy. The 
mass production hierarchies, which are already tightly integrated, neetl to 
emphasize reforms that promote decentralization and employee discretion 
down the line. Moreover, as these hierarc^hies give way to decentralized 
authority, mass production organizations need to find cohesion through 
integrative forces other than top-down authority arJ rigid work rules. In 
contrast, the decentralized craft, professional, service, and small business 
work structures, which tend toward autonomy, need to emphasize greater 
integration in order to improve performance. 

In large mass production organizations, the attempt to balance hierarchy 
and autonomy has led to a common organizational response: a flatter, more 
decentralized oi^ganizational stmcture that drives autonomy down the line. 
The relative autonomy of subunits in the organizational network encourages 
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flexibility to help meet competitive standards and exploit new flexible 
technologies fiilly. These subunits are integrated by new communications 
and infomiation technologies, mutually agreed upon values and commit- 
ments, new leadership and communications roles for managers, and out- 
come standards for work. 

Managers in large oi^ganizations of the new economy relinquish control 
of work processes to work teams and instead provide organizational integra- 
tion throu^ leadership and monitoring of outcomes. They also act as 
listening posts, communicating strategic information down the line and new 
organizational learning up the Hne. Managers are responsible for communi- 
cating standards and measuring results; when work teams do not meet 
outcome standards, managers intervene to provide assistance and direction 
as necessary. 

In the networks emerging in professional, service, and craft work, 
tet^hnology is a prime mover in the attempt to achieve greater cohesion. 
Flexible information-based technologies are capable of automating once 
impenetrable service and craft functions, and artificial intelligence promises 
even more possibilities for automation. Performance and pricing standards 
are emerging in diveree professional and service functions from health care 
to education. 

The isolation ol crafts, professions, services, and small businesses is 
alif ady giving way. Small retail outlets are being integrated into networks by 
their suppliers. Franchises and chains are substituting for mom-and-pop 
o(:»erations* Physicians work in health mamtenance organizations and other 
forms of organized practice* Architects, engineers, and management con- 
sultants work as employees in business service firms* Increasingly, housing 
is manufactured indoors in modules rather than built entirely outside by 
construction crews one house at a time. 

BAijVNCiNG Scale, scope, and Focus 

The organizations the new economy require the ability to produce 
laige-sc ale runs of standardized goods and services for national and global 
markets as well as smaller volumes for local markets. In addition, organiza- 
tions must be able to focus on individual products or services in order to meet 
state-of-the-art quality and efficiency standards* Organizations also need to 
expand the scope of thei r offerings in order to provide variety and customized 
products and services to satisfy incre^ingly diverse demands* 

The ability of organizations to balance scale, scope, and focus depends 
on their flexibility . With flexible technologies, especially information-based 
technologies, matched to flexible organizations and workers, small volumes 
of output, variety, and customization add relatively little to price. 

One way an organization can achieve scale, scope, and focus simulta- 
neously is to create a network hi^y focused subunits. The parent 
oiganization can provide capital and infrastmcture. Subunits can be dedi- 
cated to individual products or services at different stages of the economic 
cycle, and they can also focus on different competitive virtues. For instance, 
in a manufacturing setting, one subunit can focus on meeting production 
standards (productivity, quality, and state-of-the-art product development), 
while another subunit can focus on customer-sensitive virtues (variety. 
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customization, and convenience). Unlike a traditionally integrated struc- 
ture, a netwoik can su[^rt both sets of oiganizaticmal values. 

Available evidence tends to indicate there is indeed a trend toward using 
this strategy. Parent enterprises are making more prcxlucts and emphasizing 
scope, while individual subunits are focusing on fewer products and 
services, and delivering scale and focus* The number of products made by 
individual manufacturing (imis increased by 15 percent between 1963 and 
1982, Over the same period, each of the subsidiaries and establishments 
pw^ 3d by these same firms decreased the nunnJ^erof products it made by twii- 
th^tds (U^S* Congress, 1988, pp, 27-28), 

BALANCING COMPETITION AND COOPERATION 

Ours is an economy based on competitive relationships* Yet in the 
networks of the new economy, cooperation is at a premium. Individuals, work 
teams, and oiganizational partners in networks are relatively autonomous* 
Each has access to the same information base and flexible technologies. 
Each is in control of work effort and quality of output. Moreover, in the 
networks of the new economy, the focus of control over work is constantly 
shifting. In the product design phase in manufacturing, for instance, 
authority is shared by design engineers, manufacturing personnel, and sales 
and marketing professionals; the focus of leadership shifts with the aspect 
of the product up for consideration. Similarly, in a production work team, 
authority shifts as the primary expertise required shifts during the work 
process. In such an environment, fixed authority systems discourage the 
necessary flexibility. Moreover, the relative autonomy of network partners 
makes authority a poor lever for improving performance. As a result, 
structures and processes for cooperation are emeiging within and among 
organizations. The growth of cooperation within fimis is signaled by increas- 
ing team-oriented work processes and new labor-management efforts that 
emphasize joint agreements in response to strategic change. Partnering 
among organizations, the integration of suppliers, and the search for 
cooperative linkages between public and private institutions are examples 
of increased cooperation among institutions. 

The need for balancing conflict with cooperation extends beyond the 
immediate partners in a networic to more external f)artners, including 
customers, suppliers, financial backers, the local and i lalional communities, 
and governments. Cooperative relations with customer? ^ocvis the network on 
their preferences and needs. Gioperative relations with supplier assure a 
flow of timely and high-quality inputs in the product or service delivery 
process. A more hands-on relationship between institutions and their 
financial backers can encourage more sustained and informed capital 
commitments. Involvement with the community can foste r understanding 
and support. Conrmiunity and political institutions that understand a network's 
strategic agenda can provide useful information and sensible regulatory 
procedures- Most important, the community and its political representatives 
can supply complementary assets to assist the neiwork in realizing its 
developmental goals. Public infrastructure — (mni roads and bridges to 
energy, R&D, and a read) 'vorkforce — is critical to economic networks. 
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IPStitUtiOIWril importance of or]ganizational learning is not news. Since 1929, 

when national productivity data were first available, the ability of 
organizational structures to learn to make better use c^the available 
human and machine capital has accounted for more than half of 
pnxluctivity improvements (Denison, 1974)* These so-called "process 
improvements*^ in productivity are what enable oi^ganizations to move up the 
learning curve — to make more with the same or fewer human and machine 
resources. 

Learning has always been important, but it is even more important in the 
new economy. It is the common currency of growth and decline in economic 
institutions. The ability of organizational structures to 
capture and apply knowledge has become a decisive factor 
in meeting the expanded set of competitive standards and 
the key that unlocks the flexible potential of new technolo- 
gies and organizational networks. 

The new standards for competition increase the im- 
portance of learning. The constantly changing variety of 
products and services and the need to customize them 
accelerate the pace of change, oiganizations need to leam 
in order to adapt. The race to market innovations requires 
organizations to leam even faster. The subsequent race to 
make incremental productivity and quality improvements and to develop 
new applications after major breakthroughs also increases the value of an 
organization's ability to leam while making the product, delivering the 
service, and interacting with the customer New information and communi- 
catioas technologies accelerate the pace of change and add to learning 
requirements by increasing the volume and flow of information. 

There are important differences between the old and new economies in 
the way oi^nizations accumulate and use knowledge. In the old organiza- 
tions, the emphasis was on leaming from the outside in. Major research 
breakthroughs in theoretical knowledge came from universities and govern- 
ment think tanks. Economic oiganizations focused on developing basic 
research into products and services. In the new economy, there is a greater 
emphasis on leaming from the inside out. External research is balanced with 
more internal development. 

In the old economy, organizations focused on exploiting major bieak- 
throughs. Today's oiganizations must rely more on incremental leaming 
processes. Our competitors have demonstrated all too well that although 
prize-winning discoveries are proud achievements, it is continuous incre- 
mental leaming that results in the workaday improvements that are respon- 
sible for the lion's share of commercial success. 

In the old economy, leaming cascaded from the top down; major 
innovations were developed from outside the organization and rationalized 
into rigid production or service delivery processes by white-collar and 
technical elites. There were few systematic attempts to oi^nize in ways that 
would encourage or capture new leaming at the bottom of the organizational 
hierarchy or at the interface with the customer. In the new economy, leaming 
is pervasive in the organizational stmcture. Institutions balance leaming 
from the top down with leaming from the bottom up. The responsibility for 
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innovations extends beyond the ivory tower to the workaday world, and 
beyond white-collar and technical elites to the whole workforce. Learning 
occurs continuously in all phases of the eccmomic cycle. 

Learning has important implications for the structure of organizations 
and networks. Tq>-down mass production organizations, for instance, 
discourage learning from the bottom up. Hie isolated work structures 
characteristic of precessions, services, and small businesses also discourage 
access to knowledge. In contrast, e£fective internal networks capture new 
learning and allow it to flow across functional lines to pressure points in the 
work process. In external networks, suppliers can provide the push and 
customers can provide the pull necessary to keep learning moving through 
the chain of institutions. Equipment suppliers have long been a principal 
source of innovation in manufacturing, for example. Lately, the suppliers of 
computer-based and communication equipment have b^un to play the 
same role in service industries. Customers also provide new knowledge. For 
instance, the Massachusetts Institute of Technology's (MIT) Commission on 
Industrial Productivity reports that 75 percent of advances in scientific 
instruments come from useis, and that computer chip manufacturers 
account for two-thirds of the advances in the machinery used to make 
computer chips (Dertouzos, Lester, and Solow, 1989, p. 102), 



ftymizfltj merican organizations are changing in response to the demands of 

AnHMlni MM economy, but progress is slow because of a variety of 

Amm ^mZT institutional barriers. Old habits that were once successful are 

■Of VaUf NOW M M hardest to break, and American organizations have been the most 
^QQUQHiy successful of the modem economic era. American oiganizations have also 
found it difiicult to trade competition and adversarial relationships for more 
cooperative habits. Some of the reasoas are historical and piofound. Our 
society is founded on individualism and an explicit rejection of feudal 
traditions. In contrast, the Europeans and Japanese have a stronger attach- 
ment to feudal traditions that emphasize cleariy delineated social roles and 
conventions that provide a strong context for cooperation. In addition, 
coq)eration is all the more difiicult when the wo kforce is multicultural and 
the economy spans great distances. 

The long history of labor-management conflict in the United States has 
also proven difiicult to overcome. Nor have relationships between govern- 
ment and industry moved much beyond aiguments over the macro-manage- 
ment of the economy and the dead hand of regulation. The Keynesian truce 
hammered out in the post-Depression era leaves the government with 
macroeconomic responsibility and private management with total control 
over microeconomic decisions, including the allocation of human and 
capital resources at work and the development (^organizational structures. 
The government intervenes from the outside in, but only toenct>unige capital 
investments and to promote workers' health and safety and equal protection 
(Camevale, 1985). 

Internal and extemal networks in America are in their infancy. The 
interested observer needn't travel far to find oif^zations where workers and 
suppliers are still viewed as costs to be reduced rather than assets to be 
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Hm to Read This Chart: The scale ot output varies greatly in different kinds of economic structures. 
In the pre industrial cratt economy, products were similar but made one at a time. In mass production 
s^'stems, products were made in the highest possible volumes of standardized goods in order to realize 
scale economies. In services, volume and therefore scale economies were limited because service was 
difficult to standardize. In the independent crafts, workers like electricians and independent professionals 
such as doctors and lawyers, pioduced relatively unstandardized work in low volumes. In the new 
economy, volumes are flexible and products are varied and customized at prices generally associated 
with high volumes of standardized ^'oods. 



developed* Indeed, much of the overall competitive improvement in many 
American organizations over the past several years has come from the old- 
time religion— downsizing and dollar devaluation — rather than more pro- 
found changes in organizational structures and attitudes. American networks 
are weakest in using assets outside the private economy to complement the 
competitive eflforts of private networks. The nation's R&D, educational, and 
governmental infrastructures remain aloof from the competitive fray and are 
undemtilized for private production and service delivery. Further, there is 
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little internal pressure for our educational institutions or governments to 
change because they are not market driven* Yet there are plentiful examples 
of homegrown and transplanted foreign institutions that have overcome these 
barriers. A closer look at how specific industries are coping with new 
organizational demands reveals at least some of the diversity of response, 

THE AUTOMOTIVE INDUSTRY 

The American automobile industiy is the largest American manufacture 
ing network. Ttie laigest car company » General Motors (GM), employs more 
than a miUion people. The auto industry is easily twice as laige as any other 
American manufacturing enterprise and accounts for a fifth 
nf U.S. steel consumption, more than 15 percent of the 
nation's aluminum consumption, and more than half the 
American market for synthetic rubber (Womack, 1989, p. 
1). The American auto industry once dominated worid 
prcxluction but has slipped in ref A^nt years to third place. 
The Europeans and the Japanese both build more cars 
than we do now, and the Europeans also buy more can* 
than we do (Dertouzos, Lester, and Solow, 1989, p. 18). 
The last major innovation of American origin was power 
steering, introduced in the 1940s. Traditionally, the 
Japanese squeeze us at the low end of the market, while 
the Europeans squeeze us in the luxury car market. With 
tlie Acura, the Japanese have begun their assault on the middle and high- 
end markets. As we enter the 1990s, an increase in Japanese transplant 
manufacturing institutions in North America and losses in market share 
could push one of the "big three" American companies — GM, Fonl, or 
Chrysler — out of business or into foreign hands. 

Turnarounds don't come easy in auto. The industry is large, and so is its 
turning radius. American car companies face enormous historical obstacles 
to building oiganizations for the new economy. Mass production matured at 
Ford and was pc^rfected at GM. The auto and steel industries were the focus 
of the nation's difficuU labor history. These old habits die hard in the auto 
industry. 

Yet the news is not all bad, Americ^an cars are of higher quality than 
European cars and are within reach of Japan.fse quality. In 1989, J. D. Power, 
an independent firm that measures consumer opinion, found that since the 
early 1980s, c^^onsumers have preferred American to European cars, al- 
though American cars are still regarded as inferior to Japanese cars (The 
Power Report, 1989), Data on built-in manufacturing quality show a similar 
pattern. The defect rate per 100 cars is 52 in Japan, 56 in Japanese 
transplants in the United States, 90 in conventional U.S. plants, and at a high 
of 1 73 in some European plants (Dertouzos, Lester, and Solow, 1989, p. 183). 
/ merican car companies are also faster at assembly than the European 
companies, and close to the Japanese. To assemble a car, it takes nineteen 
hours in Japan, twenty hours in a Japanese transplant in the United States, 
twenty-seven hours at a traditional American assembly plant, and thirty-six 
hours in a traditional European assembly plant (Dertouzos, Lester, and 
Solow, 1989, p, 186). In addition, American auto is one d the industries that 
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have led the nations productivity turnaround since the eariy 1970s, 
Productivity improvements in auto have led U.S. manufacturing; thej' are 
superior to European and comparable with Japanese productivity improve- 
ments — even if much of the American productivity improvement has come 
from downsizing* In the United States, the auto industry has the way in 
team-bas^ ! production systems, joint labor-management training, and 
strategic dei*ision making. 

TTie Europe^ and Japanese networks in the auto industry are stronger 
than our own. The European craft tradition unites education, industry, and 
labor to develop a highly skilled and flexible woikforce. The fundamental 
strength of Japanese auto networks begins with work teams on the factory 
floor and radiates outward to supplier groups and conglomerate groups of 
principal partners and financial backers* Japanese manufacturers have 
stronger relationships with suppliers than American manufacturers. GM, for 
instance, makes 70 percent of its car components itself but still uses 6,000 
buyers to procure components outside the oi^ganization and has 1,500 
suppliers per plant. Toyota builds only 20 percent of its own (;omponents but 
has only 177 suppliers per plant. 

The importance of functioning networks outside tlie oi^ganization is 
demonstrated by comparing the experience of Mazda and Chrysler in their 
separate crises during the 1970s (Womack, 1989). Mazda stumbled when 
it attempted to sell the gas-guzzling rotary engine. Mazda s conglomerate 
partners decided the institution was badly led and stepped in with a flnancial 
package that mobilized the company and its supplier group in the develop- 
ment of a new line of high-performance engines. In contrast, flnancial 
interests and network partners stood by and watched Chrysler go under. 
After the fall, the affected interests did mobilize, but only to collect from the 
government a financial package that honored debts and business commit- 
ments. Chrysler survived with uncertain prospects and insufiicient resoun-es 
to break through to a new product line that cleariy distinguished its niche 
among the major car companies (Womp' k, 1989, p. 24). 

The American auto industry faces daunting prospects in the 1990s. 
Product and process improvements, downsizing, and a devalued dollar 
brouglit on an auto recovery in the latter half of the 1980s (U.S. Department 
of Commence, 1989c, p. 43). After a strong year in 1988, however, markets 
declined in 1989. The threat of an auto recession looms. More Japanese 
transplants are arriving as dollar devaluation makes U.S. production more 
attractive, and world auto production is headed into a glut. As conditions 
worsen, American companies are going to be tempted to reduce costs and 
boost productivity. Downsizing, a squeeze on suppliers, and trade barriers 
offer gains in short-term productivity and are far easier to effect than 
profound changes that offer long-term benefits, that is, changes in organiza- 
tional formats or cultures. Quick fixes will buy time, but unless that time is 
used to work through more profound organizational changes, there will be 
more trouble ahead for the American auto industry and its vast netwoik of 
suppliers and financial partners. 
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The Food industry 

The network that 'Produces and delivers food to American tables 
accounts for 15 perceni o( consumer spending. Food networks promise to 
become more productive and responsive to demands for quality, variety, 
customization, and convenience as a result of technical changes on and off 
the fami* The bar code scanners at checkout counters are the most obvious 
evidence of the invasion of information technology that will 
likely integrate food networks from the grocery store all the 
way back to the farm. 

As integration occurs, the scale of organizations in food 
networks is likely to increase. The number of farms has 
decreased from a pre- World War II peak of 6.5 million to 
a little more than 2 million today. Five percent cS the 
nation's farms contribute more than half the nation^s farm 
output (U.S. Congiess, 1988, p. 2(H). By the year 2000, 
famis with over $250,000 in cash receipts per annum will 
likely account for as much as 90 percent of production (U.S. 
Congress, 1988, p. 206). Food manufacturing has become 
more concentrated, also. The number of food manufactur- 
eis has declined at a steady rate of 2.5 percent a year since 
1947. Recent growth has l)een fueled by meiigere and 
acquisitions. In 1985 alone, $14 billion was spent on 
acquisitions in food manufacturing. R. J. Reynolds bouglit Nabisco, Phillip 
Morris bought General Foods, Nestles bou^t CaiTiation, £md Beatrice 
bought Esmark. 

Retail and wholesale outlets are also likely to continue to grow in scale 
and in the scope of their offerings. The number of wholesalers decreased by 
half between 1950 and 1980 (U.S. Congress, 1988, d. 209). The number of 
small independent specialty stores, such as bakeries, continues to decline, 
whereas the number of convenience stores that offer a broader array of 
products with an average sale of $1 to $3 has tripled since the sixties* 
Supermarkets still account for more tlian half of sales, but the new "superstores" 
are challenging supermarkets' dominance. Superstores currently account 
for only 3 percent of all grocery stores yet gamer 28 percent of current grocery 
sales. Moreover, superstores offer an increasing array of food and nonfood 
pnnlucts and services and are likely to capture an even greater share of the 
market as they continue to expand into computerized shopping and home 
delivery. 

Already, the mechanization of farming and the useof chemical technolo- 
gies have increased farm productivity to the point where only 1 5 percent of 
evc^ry dollar spent on food goes to the farmer (U.S. Congress, 1988). As farm 
productivity increases because of biotechnology, better integration, and 
increasing scale, a growing share of value added in food networks will go to 
providing quality, variety, customization, convenience, and timely delivery 
to the consumer after food leaves the farm. Currently, losses in fruits and 
vegetables in transit and storage are estimated to run 30 percent, and 
packaging accounts for at least a third the cost of processed foods, and even 
exceeds the cost of food products in beer, cereal, soup, baby food, and pe t 
food (U.S. Congress, 1988, p. 207). Therefore, new packaging and preserva- 
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tion technologies pitmiise enoimous savings. TTiese technologies also 
prcMnise improvements in variety and convenience. Foods will be more 
available long after harvest, over great distances, and in a variety (rfsizes and 
stages of preparation. 

TTie availability of new information and packaging technologies will 
allow small producers a role in the food business if they have the technical 
eapabi lity to access networks. The demand for specialty items from domestic 
and foreign producei^ has already expanded substantially, and small 
producere who can find a specialty niche in a larger network will survi ve and 
prosper. At the same time, the advance of packaging, preservation, informa- 
tion, communication, and transport technologies opens markets >o more 
competition at home and abroad. Items such as Israeli fruit, Ceirnan beer, 
and Scandinavian chocolate are already traded internationally. As packag- 
ing and preservation technologies improve and distribution networks be- 
come more sophisticated, we can expect to see more trade in staples. 

There is some indication that the quantity and quality of institutional 
learning in American food prcx;essing and manufacturing institutions are not 
up to the emerging technical and or]ganizational challenges. The middle 
links in the production chain — those between the farms and the retailers — 
may be the weakest. Although the learning network that includes the 
American govemment, educational system, and farm economy is the envy 
of the world and is responsible for much of the domestic and woridwide gain 
in farm productivity, America's food industry, outside of farming, seems to 
pay less attention to learning than most industries. TTie Office of Technology 
Assessment points out that the food manufacturing industry spends only 
about 0.4 percent of sales on R&D, a rate of expenditure far below the 
average of about 3 percent for all manufacturing. The large food manufac- 
turers registered orJy 10 percent of all patents in the 
industry between 1969 and 1977. The remaining 90 per- 
cent of patents were registered to universities, govemment, 
and foreigners (U.S. Congr^s, 1988, p. 208). 

THE CHEMICAL AND PHARMACEUTICAL INDUSTRY 
The production chain in tlie chemical and pharmaceu- 
tical industry involves the coinplex process of changing 
basic elements into economically useful substances. The 
catalytic agent in the industry has al*vays been learning 
(Bozdogan, 1989). The modem chemical industry relies on 
a mix of university-based basic research and large internal 
programs to develop applications. The industry is very 
researcrh intensive. Chemical companies spend almost 5 
percent of sales on research, and the pharmaceutical firms in the industry 
spend more than 8 percent of sales on R&D (Dertouzos, Lester, and Solow, 
1989, p. 189). 

The great chemical and pharmaceutical companies in Europe and the 
United States were founded on individual laboratory breakthrou^, and the 
history of the industry and its products is defined by seminal breakthroughs 
in the lab. In 1857, Perkins developed usable synthetic dyes made from coal 
tar. Nobel turned unstable nitroglycerine into stable dynamite in 1867. In the 
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twentieth century tlie industry switched to oil and gas as the basic feedstock 
for new products with technical improvements in refining* The development 
of plastics and other substitutes for natural materials launched the chemical 
boom in the postwar era* Ultimately, the explosion in industrial capacity 
woridwide resulted in a glut of basic commodities, and the industry began 
to compete more on price than innovation. The rising cost of oil and gas in 
the eariy 1970s reinforced price competition. Product and process innova- 
tion fell off as price competition squeezed available resources. In the United 
States, government licensing, antitrust enforcement, and environmental 
regulations slowed innovation and reduced R&D still further. 

Toward the latter 1970s, the American chemical industry began its 
succ essful turnaround by deemphasizing commodity chemicals and diver- 
sifying into higher value-added specialty chemicals, biotechnology, and 
technical instruments. Products are now more varied, customized, and 
market sensitive. In both the remaining commodity businesses and the more 
customized markets, the emphasis is on quality more than volume. More- 
over, the new specrialty product lines are even more driven than before by 
learning and the timely development of new products* Closer customer 
linkages are required to develop specially items; the customer is an active 
participant in the learning network. 

The continuation of this successful transformation will depend on the 
industry's ability to strengthen its internal organizational structures and 
external networks. Flexibility i*^ needed to meet the new requirements of 
specialty markets and to oflfer competitive quality and convenience to be 
successful in oversupplie J commodities maricets* In addition, the industry 
requires an exponential increase in R&D resources to provide state-of-the- 
art quality in more diversified and tailored markets. The industry will need 
to extend its networks further into universities and the government in order 
to encourage more R&D and participate more effec^tively in regulatory, 



The U.S. commercial aircraft industry continues to thrive, although a 
glut has developed in small planes and helicopters (U.S. Department of 
CommeR^e, 1989c, p. 35-2). The dominance of American producers in this 
industry resulted from syml^iotic relationships between the 
federal government's military and aerospace infrastructure 
and the airlines. The demand for military aircraft and 
aerospace equipment provided revenue, and the military 
was a principal source of flight and repair personnel. 
Also, government funding of basic R& D was particularly 
important bec^aust^ of its enormous cost. It takes $2 to 
$4 billion to launch a new aircraft, and new engines ccst $1 
billion to develop. Mistakes are disastrous in the commer- 
cial aircraft industry. Boeing, Pratt and Whitney, and Pan 
American were almost sunk by their investment in the 
design, development, and production of the 747 until the 
airplane began to make money. Lockheed's losses on the L-101 1 eventually 
caused the company todrop its production of commercial aircraft* McDonnell 



antitrust, and licensing pnx^edures. 
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Douglas ^as almost mined by the DC-10 and DC-8 (March, 1989, pp, 13- 
14V 

The major tlireat to American commercial aircraft comes from Airbus, 
a government-owned aircraft company jointly sponsored by Britain, France, 
and Germany, As the strength of Airbus grows, the American commercial 
aircraft networkfaUsintodisrepain Deregulation hasshiftedthefocus of U,S, 
airlines from technical superiority to price competition* Military and aero- 
space technologies are no longer transferable in the development of commer- 
cial aircraft. Boeing, the major civilian aircraft producer, no longer does any 
substantial business with the government (Dertouzos, Lester, and Solow, 
1 989, p. 1 2)- American commercial aircraft companies arc now on their own, 
while their major competitor reaps the advantages of governmental support 
in technical devel(^ment and price subsidies* 

THE CONSUMER ELECTRONICS INDUSTRY 

The United States dominated this industry from 1877, when Edison 
invented the phonograph, to the early 19605* During the television boom in 
the 1950s, the United States had almost total control over domestic and 
foreign markets i n consumer electronics, but less than 20 years later, we were 
in a complete withdrawal. Virtually all the producers of 
consumer electronics in the United States are now foreign 
owned, irioluding RCA, the single largest producer Zenith, 
a large producer of television sets, remains the last standing 
homegrown company in the industry (U.S. Department of 
Commerce, 1989c)- 

The collapse of the American consumer electronics 
industry was caused by its failure to shift from the competi- 
tive habits of mass production to the competitive standards 
and oiigan)2ational formats of the new economy. American 
producers sought quick returns trom major innovations* As 
a result, the industry focused on breakthroughs and paid 
little attention to incremental improvements and new applications, Produc- 
tion systems were driven by cost. Foreign competitors were allowed to 
capture market niches and to surpass us in production quality, efficiency, 
and new applications development. As markets matured and price compe- 
tition squeezed profits Irom original innovations, American companies got 
out of the business — ^first for components, then for individual products, and 
eventually altogether. 

The American abdication of consumer electronics also resulted from 
failure to develop strong networks for institutional learning. The unwilling- 
ness of American companies to invest in continuous improvements after 
major breakthroughs was paralleled by our universities' and government's 
general disinterest m consumer applications for electronics. Our Japanese 
competitors, in contiast, had developed a cadre of technical professionals 
interested in applications. MITI targeted consumer electronics early in the 
postwar era. In addition, the Japanese institutions leveraged themselves up 
the learning curve by extending their networks to include consumers, unlike 
American companies (Dertouzos, Lester, and Solow, 1989, p. 74). 

The VCR provides a case in point. Equipment for commercial video 
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reccHxling was (inst jHoduced by Ampex^ an American firm, in 1956* The 
machinery was laiige and clumsy and intended for commercial and profes- 
sional uses. Hie market was relatively small, and development costs to build 
a mass market product were judged to be too high. American companies were 
not interested. Hie J^mnese learned their way into the business, however, 
by making components, and eventually video recorders, at relatively low 
pn^t maipns. The Japanese finally built a cheap and usable VCR, and the 
market exploded after 1982 (U.S. Department of Commerce, 1989c, pp. 42- 
45). American firms unable to manufacture a competitive VCR for mass 
(consumption attempted to hijack the new market in the early 1980s with a 
breakthrou^ technology — the videodisc and videodisc player. Videodisc 
equipment was cheaper to manufacture and simpler, but RCA, its principal 
Iwcker, couldn't get it into the market in time. The Japanese improved the 
V CR so that by the time the videodisc was ready for market, the VCR was 
cheaper and superior, especially because the videodisc could not record, but 
the VCR could (Dertouzos, Lester, and Solow, 1989, p. 74). Since then, the 
Japanese have moved into the market with a complementary camera, the 
camcorder, and sales of the two products continue to grow. 

As we enter the 1990s, the new battleground in consumer electronic s 
will be high-density television (HD^fV). The new HDTV technology prom- 
ises to revoIutioni/:e the industry, spawning a whole new array of produces. 
American companies say they will fi^l for control over the pivotal let^hnol- 
ogy . The challenge is not only to make the breakthrough and 
win the technical battles but also to develop the generations 
of commercial products necessary to win the economic war. 

THE CHIP INDUSTRY 

Chips no bigger than the tip of your little finger are 
the basic building blocks of information technology. 
They store, process, and control information in pnxlucts 
ranging from computers to video games. In simple terms, 
storage devices supply the basic memory capabilities. The 
memory storage chips are information technology's muscle; 
prrx essors and controllers are the brain. The circuitry on 
eacl \ chip may include up to 70,000 transistors. As Motorola points out in its 
ad for one of its chips, in the not too distant past, this much circuitry would 
have taken up as much space as a large refrigerator and required such a 
refrigerator's cooling capacity. 

The S50 billion American chip industry is an odd mixture of reluctant 
giants and eager smaller firms. The two largest producers, IBM and AT&T, 
pnxluce chips only for their own uses. The commercial chip makers include 
c^panies like Motorola, Texas Instruments, Intel, Fairchild, AMD/MMI, 
and a third tier of short-lived companies that tend to arise in order to take 
commercial advantage of a specific technical change and then disappe^ 
when the state of the art moves beyond them. A similar fragmentation is 
characteristic of the companies that make th equipment that makes and 
tests chips* A few stalwarts like Teledyne and Ferkin-Elmer are in compe- 
tition with a constantly changing set of quick-starl-up companies that tend 
to come and go with technical and market changes* Moreover, relationships 
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thniuglioul the American network, especially between nianufactureni and 
suppliens, have emphasized (•()st-l>a.se<l competition over c{K)|)eration in 
network learning. 

The LI.S. share ol" world (^hip pHxluction has fallen fn>m a peak of 6() 
l)en ent to M) |X-n ent at pn*sent, compared with a 47 percent madcet share 
for the Japanese. The American industry suffers a trade deficit of roughly 
81.5 billion. The decline of our |X)sition has resulted fmm an inaliility to 
(•orn[)ete in the new economy. Indeed, up until the late 1970s, American 
pnKluctivitv was exemplary. The industry manage<l a 10 |)en ent pnKluctiv- 
ity rate l)etween 1967 and 1979 and more than 4 penent thereafter 
(Clausing. 1989, pp. 5-f)). By 1979, however, American quality was an issue 
with buyers. American mass production institutions emphasized the com- 
men ial exploitation of breakth.^mghs and j)aid less attention to incremental 
impn)vements derivetl ir. the prtKluction and utilization of chips. 

Moreover, the highly decentralized structure of commen-ial pnxluction 

ill the United States and the relatively small size of commercial pnxlucers 

diminished the l)enefits of .scale and integration, a big disadvantage l)ecause 

ill this industry, downturns are fre(iuent and technical changes are rapid and 

pn)foun(l. The smaller A • .-rican pnxlucers had less to sf^end on R&I) than 

their larger comp-titoiv overseas ind were hit harder during downturns. 

Comjianies have not coalesced for development purfK)ses until recently. 

Also, government R&D fiH Uses on defense and aen)space needs in chip 

design and nwnufacture. Although there are important spin-offs from 

govemmenl R&D.civilian needs are (juite<lifferent.Tlie government seeks 

|)eak j^erfomiance and durability. Volumes are low anil cost is no object. 

Conimen ial prxxlucens need to ofler variety, customization, and timely 

deliverv at relatively low prices. 

The Jaf)anese (hip imiustrv. iri ((jntrast. has lH)th theadvantages()f s(ale 

and effectively integrated networks. The Japanese industry developed as a 
complementary offslxH)! of finns involved with large computers, consumer 
clectnuiics, t(^lecomnuinications. and electronic equipment (e.g., Sony. 
Hitachi, and NFC). The size of Japanese linns allows greater resources for 
K&l) and sustained <levelopment and capital i ivestment, despite the roller 
coasterofmarketcyclestypicalofthefast-pacedsemrconduclonnarket.The 

MrrComnnssionon Industrial PnHluctivity re|K)rts that l)etween 1975 and 
1982. the American share of patents in the semiconductor industrv' fell from 
v.] {)ercent to 27 p-rcent. while the Japanese share rose fnmi 18 |>ercent to 
\H iMTcent. By the early I98()s. the Japanese semiconductor industry was 
s{w nding28i)ercent ofrevenues on capital, compared with 20 percent in the 
L nited States. Japanese chi() manufacturens sfx-nd 12 percent ofrevenues 
on R&I). compari'd with 9 [MTcent for their l.S. connteq)arts (Clausing, 
imp. 17). 

The Japanese networks are also stronger externally. The large manufac- 
turers own or have substantial financial interest in their principal si ppliere 
(Clausing, 1989, p. 5). MITI, the governmental jwtner in the network, has 
played an integral role and fix uses its efforts on civilian, not military or 
aerrwpace, appli( ations. Japanese financial institution.s, now the world's 
richest, hold substantial ecjuity positions in several of the major semiconduc- 
tor companies. Thestrength of the Jajmnese networks provides staying power 
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over the market cyc\e^ financial strength to drive capital and R&D invest- 
ments^ and a level oS interaction that encourages continuous incremental 
learning, which is critical to meeting the competitive standards of the new 
ecronomy. 

Because of the centrality of information technology, the chip industry is 
leading the way into the new economy. After two good years, there is likely 
to be a slowdown in demand in 1990* Although this slowdown will not be as 
severe asin 1985 and 1986,it will strainavailable resources fordevelopment 
in anticipation of renewed mari^et expansion in 1991 , Thereafter, the 
demand for chips with memory, pnx^essor, and control capabilities tailored 
to the uses of individual customers will accelerate (U,S. Department of 
Commerce, 1989c, pp. 30-33; Brandt, 1990, p. 100), The need for stronger 
customer contact will increase. Product life cycles will shorten. By the mid 
to late 1990s, superconductivity devices will be important bet^ause of 
increased efficiency in the use of power and higher speeds. As we enter the 
1990s, the Japanese* seem better positioned to make the technical transition. 
In 1988, they outspent American chip makers on research by $L7 billion, 
and they are likely to expand their research and capital investment margin 
in this year's slow market. The American hope is that Sematech, an industry 
c onsortium foc^used on military needs, will provide the necessary technical 
breakthroughs and develop American networks in the industry. 

THE COMPL^^rER INDUSTRY 

Computers are the pivotal hardwar*:? in the new information technology, 
and America continues to dominate this $160 billion industry. Indeed, this 
is one of only a few manufacturing industries in which the United States still 
enjoys strong, although declining, tmde surpluses* (Our trade surplus in 
computers has been more than halved sint;e the early 
1980s.) America owes its strong position in computers to an 
early lead in developing state-of-the-art products. As in the 
case of commercial aircraft, which also has a signific^ant 
tmde surplus, this lead was due to a strong partnership 
between industry and government, which was pursuing 
deiense and aerospace objectives. The early American 
riairiframes dominated world maricets, and the enormous 
investment in compatible hardware and software has made 
(consumers reluctant to shift to new computers that would 
require whole new generations of complementary software, 
hardw^, and human capital. The early success of the 
industry was also due to its institutional strength. The 
industry enjoys the combined benefits of scale and strong networks* It is 
dominated by large, well-financed firms and is organized into networks of 
suppliers and customers clustered around these firms. 

The immediate future of the American industry looks promising, 
although the pivotal position of computers and other infomiation technolo- 
gies in the new economy will draw inci ^ased competition from abroad* The 
United States lost some ground in the shift from mainframes i > more 
distributed networics /PCs, yet Apple and IBM have more than hela their 
own in the fast-paced PC market boom of the 1980s. As we enter the 1990s, 
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the market for distributed data processing will grow apace with the develc^ 
ment of oi^ganizational networks* Demand will increase for expert systems 
customized for individual netwoiks. Hius, products will become more varied 
and customized, and sales will shift away from hardware to scrftware and 
network services (U,S, Department (rfCommerce, p, 26; Venty, 1990, p, 97), 
These changes, as well as the need to develop new applications of existing 
technology, will challenge the industry, 

Tlie longer term prospects for the American computer industry are more 
tenuous. Artificial intelligence and supercomputers more than 100 times as 
powerful as anything on the market today may be ready for the market by the 
mid-1990s. If the history of the industry is a guide to the future, then the 
ability to make, develop, and disseminate breakthroughs ^rst will be critical. 
The American consortium at Sematech and a similar Japanese consortium 
are hard at work in the development and design of the new technologies. 

THE MACHINE TOOL INDUSTRY 

Machine tools are the mechanisms, such as drills, lathes, punching 
machines, and stamping machines, that cut, shape, and form material to 
manufacture final pnxlucts. The makers of machine tools are a small but 
critical industry. Although there are no more than 500 

companies in the business, they are essential in the manu- 

facturing network because they are the principal purveyors 
of technical change. 

American manufacturers do not make their own ma- 
chinery; they buy it. And increasingly, they buy it from 
foreign companies. In the 19Q0s, the United States was a net 
exporter of machine tools. By the end of the 1980s, most 
machine tools were imported from Europe, especially 
Germany, and Japan. The American industry owes its 
failure directly to its fragmented structure and the relatively 
small scale of individual producers. These factors left the 
industry unprepared to adapt to the demand for flexible 
information^based machineiy. In contrast, MITI was piv- 
otal in building an effective network of relatively small-scale Japanese 
producers, and strong partnerships between government and industry in 
combination with a robust tradition in the craft occupations allowed Ger- 
many to overtake the American industry (March, 1989; U.S. Department of 
Commerr e, 1989c, p. 20). 

After a difTicult decade, the American macl 'ne tool industry is revital- 
izing. The growth in the trade deficit has slowed and domestic business has 
improved as a result of a devalued dollar and industry protections provided 
by the Reagan Administration in the late 1980s. As in the case of aircraft and 
computers, the government drives the network toward defense and af^ro- 
space applications, so the continued revitalization of the industry will 
depend on its ability to develop civilian applications. 

THE WHOLESALE AND RETAIL INDUSTRY 

Wholesale and retail institutions operate at the interface of Amenran 
economic networks and their customers. There are almost half a million 
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wholesaleiB in the United States, and they employ more than 6 million 
workers. The industry reported gross profits <rf $349.2 billion in 1988, 
Retailers post annual sales erf more than $1 trillion and employ almost 20 
million Americans* 

Wholesalers and retailers face achallenge in the 199Qs: More aggressive 
integration df networks and a slowdown in consumer buying are likely to 
result in a shakeout (U.S. Department of Commerce, 1989c, 
pp, 53-54; Duncan, 1990, p. 85; Weber, 1990, p. 86), Both 
wholesalers and retailers will compete on the basis of their 
ability to get closer to their suppliers and their customers* 
As networks ti^ten to meet the new standards of quality, 
variety, customization, convenience, and just-in-time de- 
liveiy, partners are becoming more dependent on one 
another. And as dependency increases, each partner has a 
growing interest in the competitive ability of partneis 
upstream and downstream in the network chain. Wholesal- 
ers and retailers become most dependent of alL 

Wholesaleis are squeezed by falling profit maigins and 
by manufacturing and retail networks that increasingly 
bypass wholesaling. In response, most wholesalers are 
using new technology to tighten just-in-time networks and 
developing new relationships with manufacturers and customers. McKest m 
Corporation, a laige wholesaler of dmg and health products, is typical of the 
wholesale institutions of the new economy, McKesson began losing business 
to the large drugstore chains and responded by using intensive information 
technologies to track inventory, packing, and shipping. McKesson then 
integrated its own information systems with those of the independent 
druggists. The resultant network has given the independents capabilities 
they cannot afford individually and a stronger position against the chain 
druggists. At the same time, the network has preserved McKesson s client 
base (Johnston and Lawrence, 1988, p. 94). 

A similar scenario is building in retailing. Spec^ialty stores are success- 
fully taking on large department stores, which are unable to provide 
comparable quality, variety, customization, and service. The larger stores 
are responding by strengthening internal departments and building stronger 
relationships with suppliers and customers. The future of retailing is likely 
to include a mix of lai^e and small institutions integrated into networks that 
balance lai^e scale and flexibility. The critical competitive factor in retailing 
is no longer scale, but the ability to use new technologies and organizational 
formats to meet new competitive standards. 

THE HEALTH CARE INDUSTRY 

Health care spending in the United States has increased fmm less than 
5 percent of total spending in the mid-1950s to more than 1 j percent in the 
late 1980s (U.S. Department of Commerce, 1989c). Tlie nation s health bill 
jumped more than 10 percent in 1989 to a whopping S615 billion. The 
increase in health care spending is due to a variety of factors, including an 
expansion in available services and technologies, an expansion of (clients as 
a result of government programs and employer health plans, a greater 
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intensity in the use of the nation's health system, and increasing prices. 
Health care markets are also expanding, especially in care for the elderiy, 
as previously unpaid care is commercialized. 

Despite the remarkable growth of health care as a 
proportion of the nation's consumer budget, demand is not 
being satisfied. Moreover, attempts to increase the quantity 
and quality of service by spending more money on health 
( are result in inflated prices without a corresponding 
increase in supply or quality. As a result, the increase in 
demand tends to encourage unacceptat)le inflation, short- 
ages, and unsatisfying quality of ( are. The response to the 
health care problem has been to install cost controls and 
experiment with health care networks, llie future of health 
(^are promises increased demand and more aggressive 
attempts to control crosts. 

As the health care industry moves ahead, it will be forced to develop 
more carefully integrated networks. This process of rationalizing is typical 
of how the service sector is responding to the new economy. New 
information*based technologies are cutting paperwork costs, integrating 
service delivery, and allowing more time with patients. More and more 
professionals are on staff rather than operating as private entrepreneurs. 
Health care organizations are sorting out their roles in the service network. 
Hospitals are becoming specialists in critical care, and other services are 
shifting to ambulatory care facilities, nursing homes, spe(!ialized testing and 
technical facilities, and private homes. Consumer partici- 
pation in service delivery is increasing, especially in 
preventive care and use of user-friendly health care 
gadgets. 

THE HOUSING INDUSTRY 

Americans consistently spend alx)ut 20 {percent of their 
income on housing. As incomes rise, the cost of housing 
rises, too. New residential constmction was valued at 
almost $200 billion in 1988 (U.S. Department of Com- 
merce, 1989( , pp. 1-4). The demand for high-quality 
housing in the United States exceeds supply. As a result, as 
in the case of health care, market expansion efforts are 
fcx used on improving efii(!iency in production. Housing 
production in the United States is not efficient, and produc- 
tivity is actually declining* Only mining has a wome prcxluc- 
tivity record. Although the decline in mining productivity 
is tmceable to improved safety regulation and therefore justifiable, the 
productivity decline in housing is due to the excessive fragmentation of the 
housing industry itself- A house has 15,000 parts, the same number of parts 
as a car, but houses are assembled almost entirely by hand on -site. Because 
of its excessive fragmentation, the industry has impressive flexibility, but has 
been unable to mobilize long-temi capital or provide the K&D necessary for 
long-term economies of scale. 
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Many <J)servers believe that the U.S, industry needs to emulate the 
housing industries in Sweden and j£^>an. There, housing construction is 
integrated in manufacturing institutions that utilize more machine capital 
than in the United States, and the workforce resembles that d high-tech 
manufacturing. Advocates for manufactured housing argue that a maniage 
between nuinufacturing organizations and new flexible technologies such as 
computer-based design would result in cheaper, higher 
quality, and more customized housing. In the future, the 
American housing industry will likely evolve toward large- 
scale housing manufacturers that will employ more white- 
collar and technical professionals, fewer craft workers, and 
more on-site housing assemblers, 

THE APPAREL INDUSTRY 

New technology and oi^anizational networks pioneered 
by the Italians provide stronger linkages between retail 
outlets and the chain of institutions that produce fiber, 
cloth, and apparel Over the past two decades, networks of 
small firms have replaced all but one of the large Italian 
apparel companies. The Italian networks are the world- 
class leaders in the just-in-time production and delivery of 
high-quality clothing (Johnston and Lawrence, 1988, p. 
96). 

The clothing industry appears to be evolving toward a structure and 
technology that will allow converting fiber to finished apparel, tailored to 
individual tastes and measurement?, in a matter of a few weeks. Moreover, 
the industry analysts argue that this quickly produced tailored clothing will 
be no more exf)ensive than current mass-produced items. Eventually, 
customers' measurements wiP be stored electronically. Customers will 
select cloth and style alte iiatives at the retailer, and the clothing will be made 
and delivered within days. In the space of a few hundred years, clothing 
markets will have gone from tailoring to mass production 
and come fiiU circle back to tailoring again, only this time 
with streamlined efficiency and economy. 

THE FINANCIAL SERVICES INDUSTRY 

Financial service markets grew from 4 percent of 
purchases in 1955 to more than 6 percent of purchases in 
1985 (U.S. Congress, 1988). The growth in market size 
resulted from an explosion in the variety of products and 
services available, the use of information technologies to 
provide variety and tailored financial packages, and im- 
proved quality and convenience. From the post- World War 
II era to the 1970s, the profits in banking were made by 
selling checking and charge card accounts to families and businesses 
through a growing network of branch offices. By the late 1970s, upwards of 
80 percent oi the estimated checking account market was taken (Noyelle, 
1968a). Tlie competitive pressures stemming from the saturation of existing 
markets in combination with new, flexible information-based technologies 
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resulted in an explosion <tf new products and services. Market expansion also 
resulted from the utilization of the new technologies to deliver high-quality 
customized services conveniently. Electrcmic transfers, tailored financial 
packages, and teller machines are some of the more conmionplace advances 
in the industry. 

Since the 1970s, growing market potential and deregulation have drawn 
a modey set (^institutions into the competitive fray, accelerating the pace of 
change and increasing overall volatility. Lately, the industry has been 
shifting frcmi a hi^y fragmented stmcture to a complex one that emphasizes 
both global and local market develc^ment. Small institutions are focused on 
ge(^raphic, industry, or functional niches — but oftentimes under the um- 
brella of partnerships or parent enterprises. 
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JOBS AND 



THE NEW ECONOIIY 

PART V 



The new economy is affecting jobs in three ways. First, it is affecting the 
overall quantity of jobs created. Second, it is influencing the distribution of 
jobs among industries, (x (*upati()ns, geographic areas, and organizations of 
different sizes. Thinl, it is affecting the quality of jobs, as measured, for 
example, by wages, jol) sec urit} , and opportunities for career and j)ersonaI 
development. 



The 
Quantity 
of Jobs 



The American e( onomy is exj)ected to add 1 .5 million new jobs each 
year l>etween now and the year 2000 (Personick, 1989, p. 25). 
Whether this ex|)ectation is realized will def)end on a variety of 
fa( tors. The overall quantity of jol)s is determined 

by a mix of macH)- and mi(*n)e(*onomic factors. In the short ^ 

haul, the ma( n)econonuc factors are dominant. Low levels 
of (onsumer demand, tight money, and high interest rates 
squeeze economic activity, inhibiting human and technical 
investments and job growth. Why hire more people to make 
more and l)etter widgets if you already have too many 
widgets at the warehouse? Restrictive business envimn- 
ments also encourage an exaggerated attention to cost 
savings. Because personnel costs run as high as half to 
three-quarters of total costs, attempts to reduce costs will 
inevital)ly f(K us on reduced hiring, especially in full-time 
(K)sitions. In the worst-case scenario, a sustained downturn 
in the business environment can dis^'ourage demand for 
human development and reduce fK)tential job growth of an 
economy. Sustained slowdowns in demand will not only 
inhibit jol) op[K)rtunities in the current economy but reduce 
them in the new economy as well In contrast, sustained 
gn)Wth will provide a robust context for job creation* 

Demography drives the overall quantity of work, also. More people 
create more demand for gcxxls and services and more willing hands to make 
and deliver these products and services. American job growth was 2.3 
millionjol)si)eryearin the 1970s. It is expected to decline to L5 million jobs 
per year in the last decade of this century principally because of the 
slowdown in population growth in the wake of the bal>y lxx>m (Fullerton, 
1989)* But this reduced growth is not necessarily bad news. Economies with 
fewer people tend to invest more in the people available and arm them with 
mon? capital at work* Tlie result is increased economic potential. In contrast, 
when there is an ample supply of workers, it is tempting to substitute 
muscular for mental power, a practice that re<luces e(*onomi(! potential as 
human capital essential for technical and organizational development 
decays. 
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America's present macroeconomic prospects are mixed. Large budget 
deficits, hi^ interest rates, and the natural ups and downs of the business 
cycle suggest there will be some retardation of job growth in the near term* 
Hie longer term macroeconomic prospects are more favorable* Budget 
deficits are declinir^ freeing up private resources for investments in the 
domestic eccmomy. Woildwide demand should continue to increase as the 
United States and other nations develop fornial mechanisms and infomial 
conventions for mobilizing and responding to global demand* 

Our demographics are equally mixed. As the baby boom moves into its 
high-productivity years, there should be marked improvements in the 
quality of human capital on the job. There should also be more financial 
capital available to buy technology as the baby boom moves into its high- 
savings yeai^ and as the dem(^;n^hic demand for housing declines. Hie 
combination of a seasoned workforce and more available capital for invest- 
ments in human resources and machines should ultimately bring more 
robust growth and create more jobs. The demographic wild card in America's 
competitive hand is the declining quantity and quality of human capital at 
entry level The cohorts that follow the baby boom are much smaller and 
belong disproportionately to groups in which our developmental investments 
have been grossly insufficient. In some respects, the decUning quantity and 
quality of entry level employees is a happy problem. TTie scarcity of entry 
level workers will guarantee work forthose who are prepared, inspiring better 
preparation among people whose prospects have traditionally been limited, 
and greater willingness among governments and employers to invest in 
young students and workers. For the first time in memory, the nation's 
cultural and political commitment to economic opportunity will coincide 
with emeipng economic necessities. 




Good JObSy Ithougli the new ec^onomy will likely create jobs in the aggregate, 

Bftfl Jnhtt MM the processes of economic change will inevitably distribute new 
1^1^ J^'^ unevenly. New technologies, the globalization of economic 

mfl NO JOOB amWL activity, and organizational changes will create good jobs for the 
Ot All majority, result in bad jobs for some, and take away jobs from a few. 

Moreover, the jobs created by technology, trade, and competitive changes 
almost never go to the people who have lost their jobs because of these forces. 
In the 1970s and 1980s, the typicaljob loser was a midwesiem male who was 
over thirty y ears old, had a high school diploma, and worked in manufaciur- 
ing. The tjpical job gainer was an east- or west-coast female who was in her 
early twenties, had z iwo- or four-year post secondary degree, and worked in 
services. 

The unequal distribution of burdens and benefits as we move toward the 
new economy is being exacerbated by concentrated technical and economic 
changes in specific occupations, industries, and geographic areas. Comput- 
ers and modeiTi communications technologies have reduced entry level job 
opportunities in office settings. Automated manufacturing is rapidly elimi- 
nating low-skill entry level jobs in manufacturing as well as jobs for laborers, 
material handlers, machine operators, and craft workers while creating jobs 
for technicians, mechanics, and repairers. In the future, manufactured 
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housing may devastate the construction trades while creating new in 
housing that are akin to the white-collar and technician jobs found in 
manufacturing. 

In addition^ as economic activity globalizes and trade advantages shift, 
recessions are becoming more specific to particular industry networics. 
Industry recessions begin in oi^ganizations that supply final goods, then move 
throu^ the chain of suppliers* For example, auto recessions that begin at 
CM, Ford, and Chrysler eventually roll through supplier institutions in the 
steel, rubber, and electronics industries. 

As a community, we are challenged to redress the unequal benefits and 
burdens characteristic of the new economic environment. Those who benefit 
from technical change and free trade need to share their good fortune with 
those who are victims of machines and foreign competition. The employed 
majority will need to be sensitive to both the poor and the dislocated. A new 
social compact will be required. The development of such a compact will not 
be easy in a polity accustomed to '"esponding to majority concerns. In the 
current political context, thedislocaied employee ; are the forgotten constitu- 
ency* They are neither an effiective political majority nor a tmly needy 
minority. 

The first step toward building a new social compact will be for Americans 
to recognize that ours is a society based on work. A job is the price of 
admission to this individualistic culture and participatory polity. People 
unable tofind work eventually disappe^from the community, drop out of the 
American political system, and fall into the underground economy. These 
same destructive processes are at work for both the poor and dislocated 
workers. There is no fit measure that allows us to choose between the 
sufiering of these two groups. The chronically poor tend to start out and end 
up at the bottom of the economic heap. Dislocated employees experience an 
economic loss that rarel)' results in persistent poverty but probably involves 
an equal amount of sufiering* In the case of dislocated employees, it's not so 
much where they land that hurts, it*s how far they have to fall. 



■ ooking beyond the aggregate numbers to the kinds of jol)s the new 
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economy is generating reveals a pattern fiUed to the emerging 
demands of the new competitive standards and networks. Indeed, 
of Jobs ■ m understood in this context, the changes begin to make sense and 
provide less cause for alarm. The concern over the rrilative job growth in 
manufacturing versus services is a case in point. To equate the growth of 
service jobs with a decline in the quality of jobs available is misguided. The 
phenomenal growth in service jobs is not a result of competitive failure. 
Instead, it reflects the growing service content all industries require to meet 
the new competitive standards and maintain networks. We are not abdicat- 
ing basic industries* Indeed, manufacturing output continues to grow* The 
loBs of jobs in basic industries can be understood, at least in part, as a result 
of competitive restructuring of jobs. Production workers are being displaced 
by a sn^aller number of technicians, who use more technology to produce 
vastly greater levels of output per worker Meanwhile, manufacturing jobs in 
management and other service-oriented functions are growing. In fact, even 
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thou^ there are fewer manufacturing jobs, they are more important than 
ever because they are located at the generati ve core of our most advanced and 
critical competitive networks. 

THE CRITICAL ROI £ OF NATURAL Rl-H)t RCKS, 
CONSTRUCTION, AND MANUFACTURING 

Not all jobs are created equal in the new economy. Economic activity in 
natural resources, construction, and manufacturing has the generative 
power to create jobs in other industries. Only a quarter out of a dollar spent 
on natural resourctis stays in the industry. The rest goes to other industries: 
a dime to constaction, almost 30 cents to manufacturing, 16 cents to 
transportation and wholesale and retail trades, 11 cents to transactional 
activities, and 8 cents to services. Similarly, the construction industry keeps 
only about 36 cents on the dollar, low-wage manufacturing keeps 48 cents; 
medium-wage manufacturing keeps 45 cents; and high-wage manufacturing 
keeps only 43 cents. 

Service-oriented » jstries are more self-contained. They operate at the 
periphery of networks centered on manufacturing, natural resources, or 
construction. Mcney spent directly on services creates fewer jobs elsewhere. 
TTius, 62 cents of every dollar spent on transportation or wholesale and retail 
trade stays in the industry, and the transactional services industry retains 57 
cents of every dollar. Fifty-five cents of every dollar spent on personal 
services stays with the provider, and no one industry gets more than a dime's 
worth of the remaining 45 cents. Social services are the most insulated of all, 
with 75 cents of every dollar retained (U.S. Congress, 1988, p. 157). 

THE SERVICE REVOLUTION 

The most noticeable trend in the kinds of jobs typical of the new economy 
will be a continuation in the shift toward service work. In the last decade of 
the century, manufacturing employment will decline by an estimated 
300,000 jobs, and extractive jobs in agrif'ulture and mining will decline by 
a similar number. In contrast, service jobs are expected to increase by almost 
1 7 million (Personick, 1989, pp. 25-26). 

There are many reasons for the increasing share of service jobs. One 
reason is hat people satisfy their material wants early as they climb the 
im:ome ladder. A consumer can eat only so much food, drive only one car at 
a time, and sleep under only one roof As a result, a declining share of rising 
incomes goes to material goods, and a rising share goes to services such as 
education, personal services, health care, recreation, and environmental 
services (U.S. Congress, 1988, p. 7). 

Also, the share of jobs going to services is increasing because more and 
more extracted and manufactured goods are being made with fewer and fewer 
workere. Productivity in manufacturing and extractive industries has out- 
stripped productivity in services for hundreds of years and continues to do 
so. The cost of a television set was equivalent to four days' y/otk in 1950, one 
day's work in 1972, and only four hours' work in 1986 (U.S. Congress, 1988, 
p. 64). Between now and the next century, maniifacturing output will 
increase by 2.6 percent per year, while the number of manufacturing jobs will 
decline by 0.1 percent per annum (Per^nick, 1989, p. 33). Prxxluction 
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workers in manufacturing will be replaced by a smaller number of techni- 
cians who will work with more technology. Ute number technicians will 
increase by almost 100«000, but the number of operatoi^ and laborei^ will 
decline by 700,000 by the year 2000. 

The competitive requirements of the new economy are a third reason for 
the increasing proportion of service jobs. A substantial number new 
service employees will be required to design, develop, and market a variety 
of timely, state-of-the-art products in a complex global envirDnment* In 
manufacturing, for instance, there will be a loss of production jobs but a gain 
of almost a million jobs for managers, prc^essionals, and marketing and sales 
personnel (Personick, 1989, p. 27; Silvestri and Lukasiewicz, 1989, p. 45)^ 

The increasing number of transactions among complex economic 
networks alsoencourages demand forservice workers ranging from sales and 
customer service personnel to lawyers and accountants. Compared with 
1972, in the mid-1980s, an additional nickel out of every dollar spent in all 
economic networks went to pay for transactional activities (U.S. Congress, 
1988, p. 160). As economic networks become more integrated, individual 
employers will need more employees in service occupations* Business 
services such as personnel, computer, research, and consulting services will 
account for one out of every six new jobs between now and the beginning of 
the next century. As the number of transactions in netwoiks increases, the 
number of jobs for people doing the buying and selling will increase as well. 
Retail trade jobs are the fastest growing category of service jobs, and their 
number will graw by more than 3 million between now and the next century 
(Pereonick, 1989, p. 25). 

The number of jobs in information services vAW increase dramatically to 
integrate economic networks* The demand for electronics engineers will 
increase by more than 40 percent, and we will need half again as many 
computer scientists in the 1990s as in the 1980s. The number of mechanics 
and installers and repairers of technology will increase by 13 percent overall, 
with a 60 percent increase in computer equipment repairers (Silvestri and 
Lukasiewicz, 1989, p. 51). Computer services are the fastest growing of the 
business service industries. Demand for all computer-related occupations 
will grow by almost 5 percent a year in the 1990s, compared with an average 
total job growth in the American economy of 2.3 percent a year in the 1970s 
and 19?j0s. 

rHKGK()(;K \PHY OK Jobs 

There are contending technical and competitive forces at work in the 
emerging geographic distribution of jobs. Technical changes are freeing 
work from its geographic restraints while competitive rcc^ities are concen- 
trating jobs in networks of metropolitan areas. 

There are a variety of forces encouraging dispersion of jobs. As raw 
material becomes a less important ingredient in every production recipe, 
proximity to raw materials becomes less important. In addition, location near 
major transportation nodes becomes less important as networks are con- 
nected more by information and communications technology and less by 
physical transport. Moreover, advances in air transport reduce the impor- 
tance of location near natural overiand and water transport sites. Finally, the 




technical ability to reach far-flung domestic and ^chai maikets has resulted 
in a self-propelled extension of connpetitive networics beyond local maiicets. 

But at the same time, the nev/ competitive requirements tend to 
coiicentrate job growth in population centers. The increasing service content 
of economic competition encouriges proximity to allow personal contact 
both inside and outside the organization. Concentration of partners among 
and within metropolitan networks is further encouiaged by access to rapid 
transportation and the higjii concentration of customers in urban areas. 
Moreover, the centrality of learning in the new economy encourages location 
in population centers with access to educational and R&D infrastructure. 
Therefore, most new jobs aie being crer.ted in the extensive networks of the 
densely populated metropolitan areas (0\S* Congress, 1988, pp. 190-200). 
Most jobs are being created on the two coasts, where population density is 
greatest. In the South and West, most new jobs are in urban areas. The 
urbanization of job creation does no! preclude rural or small-town develop- 
ment. The ability of smaller communities to develop their economies, 
however, depends more on their ability to find a niche in a broader net\. ork 
and less on their ability to develop independently. 

INSTITUTIONS BIG AND SMAIX 

Are most jobs created by big or small employers? It all depends on what 
is meant by "big" and "small," Let's look at the numbers. Currendy five out 
of six American employees work in institutions with less than 1,000 
employees. This group is divided almost equally among institutions with less 
than twenty empl ^es, with between twenty and ninety-nine employees, 
and with 100 to 9 <?mployees. The share of new jobs created by firms with 
fewerthan 100^. ployees has increased to40 percent, although thesefirms' 
share of economic output has declined (U.S. Department of Commerce, 
1989c; U.S. Congress, 1988, pp. 27, 183). The fast-st growth in jobs is 
occurring in establishments owned by larger enterpriser — a fact that is not 
surprising in an era when organizations are trying to balaiice scale, scope, 
and focus by utilizing organizational networics (U.S. Congress, 1988, p. 27). 

In the final analysis, the debate over job creation in big versus small 
institutions misses the mark because it ignores the central organizational 
reality of the new ecronomy. That reality is the growth in networks that 
integrate large and small institutions in order to capture and balance the 
benefits of large scale and the flexibility and focus of smaller organizations. 



ThO Quality ||H fl| easuring the quality of jobs is coiiiplex because they provide a 
of Jobs Ih^I variety of benefits* Work provides wages and independence in a 

I culture that values both, and in a society based on work, job 
■ V I security is critical to family life. For most of us, work is also the 
crucible for our individual and career development. The pages that follow 
assess the jobs of the new economy on the basis of their ability to provide good 
wages and job security, as well as career development. 
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Wa(;f>>: Thk iMmRTANCK OF U:arning 

Wage growth in the United States has been flat since the early 1970s 
(Bound and Johnson, 1969)* Principal among the reasons for this stagnation 
is our poor productivity performance, but there are other reasons as well. 
Laix>r productivity has outpaced wage increases, in part because an 
increasing share of the productivity dividend has gone to pay for the capital 
requirements of the new economy (U.S, Congress, 1968, p. 373). Another 
portion of the productivity dividend has come out of wages to pay for the 
increased cost of benefits, especially health care benefits. Yet another share 
of the meager productivity dividend has gone to retirees. In addition, the 
pressure ot international wage competition, especially for well-paid manu- 
facturing jobs, has held wages down (Murphy and Welch, 1989), Moreover, 
as female participatic ^ in the workforce rose from 39 percent in 1973 to 45 
percent in 1988, overall wages declined because the averaf,^ wage level for 
women is only 64 percent of the average wage level fo^ men (Kosters, 1989, 
P-7). 

Despite flat overall wage growth, there have been dramatic shifts in 
earnings among different groups of Americans. Wage increases in the new 
ectonomy are rationed with an increasingly uneven hand, resulting in a 
growing maldistribution of income in the United States. More now than ever, 
learning is the rationing hand that distributes earnings in the American 
economy. People with the most education and access to learning on the job 
are doing best; those with the least education and least access to learning on 
the job are doing worst* 

Formal education, especially col- 
lege education, boosts earnings greatly 
in the new economy. People with good 
educations have always had an advan- 
tage, but they are doing better now than 
everbefore. Forinstance, Table 7shows 
that the returns to education declined 
between 1973 and 1980 but made a 
phenomenal comeback in the 1980s 
(Kostere, 19»), p. 24). In 1973, a col- 
lege graduate with ten years' work expe- 
rience earned 49 perc:ent more than a 
high school graduate with ten years' 
work experience. By 197d, the college 
graduate's advantage had de(^lined to 
36 percent for males and 38 percent for 
females. After 1980, the advantage of 
college graduation over hi^ s(;hool 
graduation began to rise again, reac^h- 
ing 86 percent for males and 60 percent 
for females by 1988. In a telling analy- 
sis of available data. Levy has demon- 
strate<l that postsecondary graduates will ultimately exceed their parents' 
earnings but high schrol graduates will not (Levy, 1987, pp* 141-142). 
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1973 49 49~ 

1978 W 38 

1980 31 37 

1983 45 46 

1988 86 60 
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The returns to posti^econdary education for both two-year and four^year 
schools are substantial in every occupational category. In 1987, managers 
with hi^ school diplomas earned S23306on the average, but managers with 
college degrees earned an average of $37*252. Technicians with hi^ school 
diplomas earned $21,358, compared with $23,&30 for technicians with 
some postsecondary education and $28,004 for those with four years of 
college. In service occupations, workers with high school diplomas, one to 
three years of postsecc ndary schooling, and four-year college degrees earned 
$13,093, $16,937 and $21,381, respectively (Silvestri and Lukasiewicz, 
1989, p, 63), 

The returns to postsecondary schooling are reinforced by the synergy 
between schooling and learning on the job. People with the most schooling 
have access to the jobs with tiie most formal and informal training. College- 
educated managers and technical professionals get substantial formal and 
infomial training on the job. Non-college-educated employees who have 
high s(*hool diplomas plus some formal postsecondary training (e.g., super- 
visors; technicians; technologists; and craft, skill, data processing, and sales 
employees) also get substantial formal and informal training on the job. In 
general, workers who get formal training have a 30 percent earnings 
advantage over those who don't (Camevale and Gainer, 1989). 

These data understate the demand for learning in the new economy. 
What is most remarkable is that the returns to education and learning on the 
job have remained high and grown even waile the supply of educated workers 
has been constandy on the rise. It is surprising that the dip in the 1970s was 
not deeper. Since the turnaround, the supply of high school and postsecondary 
graduates has continued to increase. The proportion of college graduates 
among males in the workforce has gnne from 20 percent to 24 percent since 
1980. Tiie proportion for females has increased from 16 percent to 21 
j)ercent. 

Why are the returns io postsecondary schooling increasing so rapidly? 
The principal reason is .hat the competitive demands of the new economy 
require more learning both in preparation for work and on the job. As a result, 
employers are using a higher educational standard to sort among job seekers 
at entry level, and the fastest growing job categories require postsecondary 
schooling (Silvestri and Lukasiewicz, 1989, pp. 44, 47). At present, the 
distribution of American jobs can be divided roughly into thirls: One-third 
require elementary schooling; one-third require high school education plus 
two years of postse<:!ondary schooling; and one-third require college educa- 
tion. Since the early 1 970s, the proportion of jobs requiring grade school only 
has declined while the proportion of jobs requiring postsecondary schooling 
has increased steadily. Other reasons for the growingretums to postsecondary 
s^'hooling are a shift by students toward technical and business subjects and 
a general tightening of college entry standards in the latter 1970s (Bishop* 
1989). 
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RACK, SKX, AND ETHNICm 

Job opportunity in the new economy has not been neutral with respet^t 
to ra(*e, sex, and ethnicity. The new configuration of occupations and 
earnings tends to favor progress in women's wages. The shift away from 
natural resources and the factory floor to service functions in all competitive 
networks reduces the proportion of male-dominated occupations in the 
workforce. Also, women have been more aggressive than men in pursuing 
scrhooling and in utilizing learning to leverage career development. In 1963, 
34 percent of 18* to 19-year-old men and 23 percent of 18- to 19-year-old 
women werc enrolled in colK^ge. By 1975, the figure for both sexes was 34 
percent, and in 1968,48percentof 18-to 19-year-oldwomen and 37 perc ent 
of 18- to 19-year-old men werc enrolled in college. AlthoUgh women have 
lower status than men in most organizations, women participate in formal 
training programs at work in rough proportion to their participation in the 
workforce (Camevale and Gainer, 1989). These factors, among others, 
account for an increase in women's average earnings from 59 percent to 64 
percent of men's average earnings during the 1980s (Bound and Johnson, 
1989, p. 3). 

The new economy has not been nearly so kind to minorities* For instance* 
in 1963, the average black male earned 63 percent as much as the average 
white male, and by the early 1970s, the percentage was up to 75. These 
earnings gains then stalled, however, and in the 1980s, the earnings 
differcntial between black and white men widened. By the late 1980s, the 
average black man wp« earning less than 70 f>ercent as much as the average 
white man. The earnings differential between Hispanic and white males has 
widened also — ^from 73 percent in 1 979 to65 percent at the end of the 1 980s. 
Moreover, if l)enefits and earnings other than wages are included, the 
differcntial Ix^tween white males and their black and Hispanic counterparts 
is even greater A similar [mttem is evident in theec onomic progress of other 
minorities. 

A principal cause of the stalled progress of minorities has l)een the 
increasing value of education in providing access to good jol)s and learning 
on the job (Juhn, Murphy, and Pierce, 1989, p. 38), Minority educ ational 
attainment has not kept pace with the increase in years of sch(X)ling amop'^ 
the majority population, nor have minorities had ac<-ess to jobs with formal 
or informal training* 

Minorities are concentrated in jol)s that pay the least, prcvide the least 
formal and infonnal learning, and show the least improvement in wages. For 
instance, in 1988, blacks made up 10 percent of the workforce (FuUerton, 
1 989, p. 8) yet had only 6 percent of the managerial jobs and 7 percent of the 
professional jobs* Blacks are disproportionately represented in dead-end 
clerical jobs. About 22 percent of mail clerks and messengers are black* 
Blac!ks are overly represented among low-wage service workers, also, 
holding 18 percent of all service jobs. Specifically, 23 percent of private 
household workers and 23 percent of cleaning service workers are black. 
Finally, blacks are also overly represented in manufacturing jol>s at risk in 
the new economy, with 18 percent of operator, fabricator, and laborer jobs 
(Silvestri and Lukasiewicz, 1989, p. 64). 
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Yet blacks are positioned well in some occupational areas that will 
survive and provide career ladders in the new economy. Blacks make up 14 
percent of technicians and technologists in health care, 28 percent of health 
(*are workers in general, and 14 percent of the nation s computer operatois. 

Hispanics made up lA percent of the workforce in 1988 but had only 
4 percent of managerial jobs, 3 percent of professional jobs, and 4 percent 
of technician jobs. At the same time, Hispanics made up 10 percent of the 
nation s service workers, having the highest concentrations in low-wage 
food, cleaning, and private household services* Also, Hispanics have an 
inordinate share of iow-wage agricultural jobs (13 percent) and, like blacks, 
ise overiy represented in operator and laborer jobs at risk in manufacturing. 
Yet Hispanics, too, ar^^ positioned well in some areas that are likely to grow 
and prosper. Hispanics represent 5 percent of engineering and scientific 
tec hnicians; 5 percent of marketing and sales workers; 6 percent of computer 
oj)erators; and 8 peirent of mechanics, installers, and repairers. 

JoR SKci urn : SH»rn\(; Lo^ iks 

KliOM KMmxA KKSTOSMU, 

The characteristic signature of the new economy is flexibility. The fast 
pace of change within networks and the volatility of markets, especially 
global markets, require flexible responses. Flexible institutions need flex- 
ible workforces. MosJ employee have reacted by building a workforce in 
layers: a core workforce with permanent status and a peripheral workforce 
of part-timers, temporaries, consultant^), and suppliers who are accorded 
varying degrees of commitment. Employers utilize this peripheral workforce 
for varying purposes: to manage changing workloads, to save money on 
benefits and other costs associated with full-time employees, and to access 
expf'rtise not available in-house. About one in ten American workers is now 
in the peripheral woricforc e (Abraham, 1988, p. 32). For example, the 
number of temporary help workers has multiplied threefold since 1978, 
increasing from a liule more than 300,000 to a million. And temporary help 
agencies provide more than clerical support* As of 1982, almost half of 
temporaries were nonoffice workers (Abraham 1988, p. 5)- The projected 
gn)wth in business services reflects the increasing importanc^e of outside 
suppliers. Only retail and health care will contribute more new jobs between 
now and the end of the centuiy. Employment in business services will 
inc rease from 5.6 million in 1988 to 8.3 million in the year 2000. 

Institutions and employees that do not seek flexibility often have it forceil 
on them. The pace of change in the worid economy and the intensification 
of comf)etition can dislodge even the most secure workers. At best, a worker 
( an hope to work for one employer for a lifetime but cannot realistically 
expect to hold one job all those years. In fact, although some institutions can 
guarantee employment in the fast-paced new economy, others, despite gojd 
intentioirs, cannot. Moreover, when dislocation does occur, it tends to affect 
whole industries, making job search particularly Jiflicult for employees 
whose skills and ^ xj)erience are heavily invested in one job or one industry. 




1C(J 



JBIt AIB THE IE* ECOIfMY 



Perhaj>s thert* is employment se(*urity for workers at the very (*ore of 
institutional networks, yet the volatility of the new ec onomy suggests that 
even these workers, as well as those at the periphery of institutions, are l)est 
advised to l)eix)me more loyal to their skills and less loyal to individual 
employers. Happily, as skill requirements IxHome less job spe(Mfi(* and more 
general, Ixrth skill and experience are l)e<*oming more transferal)le fn)m one 
job to another Also, as education and ex|x*rien(*e bec ome more imfK)rtant 
in getting and keeping jobs, workers are valued less for organizational time 
in grade and loyalty. 

Lltimately, l)ecause of the gn)wing im[X)rtan(*e of skill and its general 
applic ability a(*n)ss institutions, workers who pay attention to educ ation, 
training, and work experience van inc*rease their c ontn)l over their working 
lives. Skill, esjxx ially ac c redited skill, c an pn)vide employment sec urity in 
a particular industry or cx caipation, even if not in a partic ular job with a 
[^artic ular employer. Moreover, demography W'U favor workers who pay 
attention to skill development in schcx)l and at work. As demographic* trends 
lead to shortages of skilled worke s esj>ec*iiilly at entrv leveK employers will 
comfx^te aggressively for skilled workers and buiui stmnger relationships 
with |)art-tiniers, tc^mporary workers, and suppliers of business sen ic*es. The 
tn^iul tc)wanhn<)rec*an*fully integratecl netw()rks will als()en(H)urageeinplc)y^ 
to build more |x"rmanent relationships with suppliers. 

The new demands for flexible employees raise some tnmblesome 
complications. First, as skills lKHU)me more generalized, individual employ- 
ees will Ix- more inten'hangeal)le and the l>argaining jx)wer of individual 
workers may decline (U,S, Congress, 1988, p. 372)* The loss of bargaining 
|x)wer would likely Ix* smallest amongc*ore workers and tec*hnic*a] s|)ecialists 
and gieatest anumg nontec hnii al generalists, FVripheral workers would l>e 
more mobile but have less bargaining power than c ore workers. Nurses are 
a case in point. They are highly skilled and highly mobile but relatively 
interc hangeable and vastly undeq)aid. Second, as skill lx*c*omes more 
pivotal, issues surn)ur-ding access to leamingarise.Po;^ise(*ondaryschcx)ling 
is more ex|>ensive than ever, and college enn)llmv-*nts have flattened, 
v*s|)ecially for males, l^ss than 15 pen ent of Americans get any formal or 
informal training on the job (Canievale and Gainer, 1989). Moreover, 
training and ex[K*rienc*e at work are not certified or reconled and are 
therefore difilc ult to pn)ve. Finally, if we are to have a truly flexible 
workforce, American workers will need a whole set of expensive new Ix^nefits 
geared to workers on the move, inc luding fX)rtal)le training, (portable 
{x^nsions, and [X)rtal)le family serv ic es like day (*are and parc^ntal leave. 

CAKKKK DKA KLOPMKN r 

Career develonment prospects in the new economy are a ( razy c|uilt of 
[K)ssibilitie8. Individual pmspec ts dejx^nd on the industry, the cxrupation, 
and managerial decisions as to how work will Ik* organized* There are some 
typical patterns, however; 

> Fnn BetUt to Bnkmt. Managers, professionals, and business serv ice 
workers will prosper. These lx)sses from the old economy will lx*come 
bn)kers in the new economy, easing transactions in internal and external 
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networks, communicating new infomiation and learning throughout 
networks, and leading and developing other employees. 

a JNirv ricilfcayi^lllfliii.Terhnical specialists will do well, whether they 
are manufacturing engineers, health technologists, or specialized bond 
tradei^ in banking. Some technical specialists (e.g., radiologists, CAD/ 
CAM operators, and repair persons) will be attached to particular 
technologies. Computer and communications workers will grow in impor- 
tance. Already there are as many jobs for data entry clerks in the food and 
health care industries as there are jobs for famiers and health care 
professionals (U.S, Congress, 1988, pp, 395, 396), Other technical 
specialties will be associated with particular product or service lines. The 
international bond trader is an example. In most cases, the technical 
specialists will substitute for less skilled labor. The manufacturing 
technician, for instance, works in combination with a powerful and 
flexible ;p<4inology that substitutes for a variety of workers — including 
laborers, material handlers, machine operators, repair workers, and even 
supervisors — ^who, in combination, made up the work team in old line 
manufacturing. In servictrs, customer service professionals armed with 
( ompuler technology will substitute for a host of service personnel who 
used to l)e charged with information recording, sales, clerical fundions, 
and final service delivery. 

■ Fmi Cnft Wortctn to MMUftCturing ffBySMMM/. New jobs will be created and 
others restmcture<l as networks in some industries evolve. One pattern is 
a shift in some industries from a preponderance of craft workers to a 
greater share of white-collar workers and technicians. For example, 
pac kagingand prcx^essing technologies in the food industry will eliminate 
loc al craft workers, who will l>e supplanted by a mix of managers, 
professionals, and technicians at the pnx^essing factory. Boxed beef has 
already stolen a march on the lot^al butcher A similar shift from craft to 
manufacturing will occur in housing construction. Houses will increas- 
ingly l)e designed and tailored indoors by a typical manufacturing 
workforce and assembled outdoors by assembly workers and cra^t 
laborers. 

■ PgrtMOKlug of Pnfa$$lmuil Jolm. In many cases, the stand-alone 
professional's job is being partitioned into a job for a team of tecrhnical 
specialists and paraprofessionals who work with a professional general ist. 
With the i>ssistance of flexible information technologies, technicians are 
taking on functions previously performed by scientists and engineers. 
Senior l)ank managers are being assisted by specialized bond traders and 
currency experts. Paraprofessional occupations are growing in medicine 
and law. And in the new school, "master teachers'* and apprentice 
teachers are joined by teachers* aides, media specialists, curriculum 
developers, and a host of others. The relationships among the new 
meml)ers of the oc*cupational team vary. Sometimes the (*raft model 
applies. For example, the apprentice teacher can one day become the 
master teacher. More often than not, the generalist has the biggest pay 
check and the senior role, but in other cases, the relationships are 
ambiguous. The bond trailer often makes more money than the bank 
president, for instance, 
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MMi Utmtl CMl. Hie growing importance of learning, especially school* 
ing, has resulted in a multiplication of the lateral ports of entry into 
institutions. As skill requirements become more generalized and skills 
become more transferable, employees with the same education and 
experience become more interchangeable between institutions. Manag- 
ers, service workeis, and nontechnical professionals are gaining mobility, 
but the skills of technical workers and other specialists are even more 
transferable. For instance, bank managers may have some difficulty 
transferring finom one bank to another because much of a bank manager s 
experience and learning on the job are peculiar to the culture and 
competitive niche of the bank. Data processing experts and specialized 
bond traders can move more easily (mm one institution to another because 
their experience and learning on the job are attached more to products or 
technologies than to the institutions in which they work. 



.The increasing salability of education and expe- 
rience in the new economy is also shortening career ladders (Noyelle, 
1989). A person cannot start out in the mail room and end up as a 
technician, bond trader, or senior manager because career ladders are 
tightly tied to education and the experience it leverages. To advajice in an 
industry or occupation, a worker must acquire the credential necessary to 
get the job. Once on the job, experience leverages the individual up the 
cart er ladder. TTie shortening of career ladders has important implica- 
tions for employers and employees. Employers who want to bring their 
own employees up throu^ the ranks need to make substantial invest- 
ments in education and build strong linkages with educational institutions 
(Bailey, 1 988a). And workers who want upward mobility need to know that 
hard work is not enough; upward mobility requires educational invest- 
ments. 

■ Ih&CMHmgmKmutWQtklUt, As technology takes on repetitive physical and 
mental tasks, employers have an increasing amount of discretion in 
combining tasks into jobs. U employers choose to do so, they can continue 
mass production techniques, rationalizing jobs into ever more discrete 
tasks and utilizing traditional occupational hierarchies and information 
technologies to monitor the work of production and service workers down 
the line. Becrause the new technology allows geographically dispersed 
networks, employers can u?<' cheap, unskilled labor pools for repetitive 
work while reserving more critical functions for central offices. This 
**respacialization" of work segregates gcxxl and bad jol)s geographically 
(Baran and Parsons, 1986, p. 61). 
For markets that demand highly standardized pnxlucts or mutine 
services, specialized hierarchies and information technologies forelectronic 
monitoring may be appropriate. But the sale of routine services and 
standardized products is declining as demands for variety, customization, 
convenience, and higher quality increase. Moreover, organizing work in 
mass production formats reduces the flexibility necessary to adapt and 
survive in the fast-paced new economy. Often, the urge to specialize work is 
a throwback to the simpleminded competitive standards of the old economy 
and can be self-defeating. The separation of clerical, analytic, and customer 



ERIC 1 03 



I ■!« ECaiOMY 



service functions is a case in point- Jobs can be upgraded by combining in 
a single job the tasks of entering customer infomiation, analyzing the 
information, and tailoring the product or service. Moreover, combining 
functions in a single job improves customer service, decreases response 
time, encourage organizational learning, and generally brings the entire 
competitive network closer to the customer. 

Job responsibilities are becoming more generalized and overiapping. 
Employees are spending more time interacting with colleagues and custom- 
ers. Employees and work teams in top-down hierarchies are becoming more 
autonomous, yet professionals and entrepreneurs are integrated into more 
tightly knit networks. The emeiging result is an overall convergence of job 
structures that oflfer both more individual discretion and greater interdepen- 
dence. 
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PART VI 



The new ec^onoiny will haveprofound implicationsfortheway wewill use 
people on the job. New competitive requirements will require new job 
designs, new organizational stnictures, and more skilled workere. New 
flexible technologies will change skill requirements and the context in which 
skills are used at work. Ultimately, a whole new set of skills will be required, 
and they will be both deeper and broader than currently required skills. This 
section discusses some of the factors affecting skill requirements and then 
elaborates on the skills needed in the new economy* 

Employees need to l)e flexible in order to live with the ambiguity that 
inheres in the new competitive framework. Every oiganization has to 
find its unique strategic balance of competitive standards, and 
ambiguity results from the fact that the chosen strategy can seem to 
be internally inconsistent. For instance, at times, the pursuit of productivity 
and timeliness can seem to be at odds with the simultaneous pursuit of 
quality, variety, customization, and convenience. 

The competencies, knowledge, and skills required of employees depend 
on the n.ix of competitive standards the organization has embraced. At the 
same time, ht A^ever, eveiy oiganization needs to pay attention, to some 
degree, to each of the new competitive standards. For instance, every 
organization has to focus on the skill ivquirements necessary to achieve 
productivity incieases. In the old economy, productivity was generally 
achieved by automating and instituting rigid control of work processes. 
Using more machinery meant fewer workers were needed, and rigid 
machinery and work processes reduced skill requirements. TTiese changes 
drove down personnel costs, which increased the value of output relative to 
input costs, thereby increasing productivity. The pursuit of productivity was 
a matter of simple arithmetic. But a productivity strategy based on deskilling 
work and reducing personnel costs won't work in the new economy. New, 
more flexible technologies and organizational formats require more flexible 
and skilled employees. Moreover, automating and d' ^killing work reduces 
the organization s ability to deliver on other competitive standards. In the 
new economy, the simultaneous pursuit of productivity and other competi- 
tive standards requires that people be treated as assets to be developed in 
order to add value, rather than as costs to l>e reduced. Employees capable 
of improving quality require a solid grounding in the hard competencies and 
job knowledge, but the softer skills are equally important. Well-prepared 
people can do shoddy work or allow shoddy work to go on around them. 
Ultimately, quality depends on the way people use their basic and technical 
competencies and job knowledge and the way they interact with one another 
High quality begins when people take responsibility for more than their work 
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eflfort in their assigned responsibilities. They must accept responsibility for 
the producrt or service before it arrives at the work station and after it moves 
on in the work prcx^ess. As a result, the keys to high quality are personal 
management skills, such as the ability to achieve self-esteem by setting 
personal goals and motivating oneself, as well as skills for influencing, 
communicating with, and working with others upstream and downstream in 
the production process. 

New standards for variety, customization^ convenience, and timeliness 
require, above all, flexibility. To customize products and services and 
provide convenience for customers, workers need both the softer communi- 
cations and personal skills necessary to interact effectively with customers 
and the adaptability and influencing skills necessary to bend the organiza- 
tion to the customers' demands. 



The Roles of 
People and 
Machines 




Changing skill requirements in the new economy are also driven by 
changes in technology. The impact of technology on skill require- 
ments is best understood by analyzing human- 
machine combinations on the job. TTiere are many 
facets to the relationship between people and machines at 
work, and various typologies exist to assess these different 
dimensions (Baran and Parsons, 1 986; Blackburn, GK>mbs, 
and Green, 1985). The most useful one has been con- 
structed by R. M. Bell, an engineer writing for the British 
Engineering Industry Training Board in 1972 (Bell, 1983). 
In his study of the metalworking industry. Bell concluded 
that every woik activity is composed of three different work 
processes: transformation^ the changing of shapes or states 
of raw materials or work pieces; transfer^ the flow or move- 
ment of materials or work pieces from one part of the 
production system to another; and control^ the responsibility for and physical 
control over the transformation and transfer functions. Each of these three 
work processes may be automated to a different degree. 

BelPs model for describing the impact of technology on woric is most 
relevant to manufacturing and extractive industries, but it has broader 
applicability. A parallel typology can be constructed for service industries. 
In such a typology, the three work processes are performance^ the act of 
providing the service; delivery, the process of oi^ganizing the service and 
getting it to the client; and, the responsibility for and physical control over 
performance and delivery. 

In the context BelPs model, the history of human-machine combina- 
tions is characterized by two complementary trends: 

■ a sequential extension of machine capabilities, first in the transformation 
of material, then in the transferd^material between work stations, and finally 
in the control of the transfonnation and transfer functions, and 

■ an often overlooked complementary^ extension of the cromplexity and 
scope of the human role in economic activity. 

In the craft economy, technology was subordinate to the worker in all 
aspects of the human-machine relationship. The processes of transforma- 
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tion, transiet, and control were unified in the worker. Hie transition from 
crafts to eariy manufacturing in the late eighteenth century to the middle of 
the nineteenth century took place as individual workers in cottage industries 
began substituting machines for tools in the transformation process* In the 
early days d'industrialisnL, the transfer and control functions were still in the 
hands of pet^le, usually working cooperatively in small groups (Blackburn, 
Coombs^ and Green, 1985, p. 34). As energy sc jrces progressed from water 
to steam and then to internal combustion and electricity, machine power was 
increasingly used for functions like lifting, cutting, and grinding, further 
substituting mechanical apparatus for human strength and dexterity in the 
transformation of material. 

Eventually, as the mechanization of manufacturing matured, the new 
energy sources and the more powerful machines they drove increased the 
speed of operation and the volume of output at individual work stations, 
(*reating bottlenec^ks in the flow of materials and parts. As a result, 
mechanization of the transfer of parts and materials between manufacturing 
work stations became the focus of tec^hnological innovation as well as the 
principal driving force in design of organizations and jobs from the 
midnineteenth through the midtwentieth century. 

In the modem manufacturing era, the relative importance of technology 
and people in the transformation, transfer, and control functions at woik 
varies widely. In manufacturing, for instance, managers and professionals 
utilize relatively little technology, and technical professionals use only 
general-purpose technologies. This independence from technology is linked 
to independence from organization and job design. In contrast, production 
and other nonsupervisory workers use more specialized technology to 
transform and transfer material goods, and have less autonomy. Technology 
and the white-collar and technic^ elites exercise control over other employ- 
ees working through carefully designed hierarchies and work rules. 

The penetration of technology in service work has evolved more slowly. 
The service sec^tor grew rapidly along with industrialization, but it proved 
difiicult to mechanize the perfomiance of services, and even more difiicult 
to mechanize delivery and control. New tools and job aids improved 
performance, but the rationalization of service work has been achieved less 
by mec?hanization than by adopting organizational and managerial practices 
from the more tec^hnology-intensive sectors. 

Because service functions are diflicuh to automate, nonsupervisory 
woikers in services are less subservient to technology, organizational 
structures, ;*nd job designs in the performance and control functions than are 
manufacturing workers. Yet at the same time, the basic differences between 
supervisory and nonsupervisory workers in manufacturing are mirrored in 
service delivery: White-collar elites are relatively independent of oi^ganiza- 
tional structure and restrictivejob designs, and nonsupervisory workers tend 
to work with more job-specific technologies and are more (constrained by 
organizational structure and careful job design. 
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human-machine combinations at woric in order to satisfy new competi 

_ tivestandaixls. As a i^dt, technology has supplanted the hun^ 

fliM SC0p 8 ■ in some tasks* For example, in manufacturing, programmable machines 

of Skill superseded human skill in many acpects of transfomiation mater- ^ 

ials. The skilled machinist and tool and die maker are being replaced by 
computer-based machinery because the new technologies improve preci- 
sion and thereby improve quality. Also, the new information technolc^es 
allow faster setup and reprogramming and thereby encourage timeliness, 
variety; and customization. In addition, information technologies have 
revolutionized the transfer of parts and materials, allowing just-in-time 
production. Infomiation technol(^es have also improved control functions 
because of the programnrability of information netwoHcs as well as their 
ability to monitor perfomiance and communi(!ate both within the oiganiza- 
tion and with suppliers and customers. 

The role of technology has also expanded in service industries. In some 
cases, such as long-distance calling and the automated teller machine, the 
new technology has almost completely automated performance, delivery, 
and control. 

The broadened scope of e(.*onomic activity is expanding the roles and 
demanding more of both machines and people in manufacturing and 
services* While technolc^es, especially information-based technologies, 
have expanded the technical role in all aspects of economic activity, the 
human partner has taken on higher-order control functions necessary to 
deploy new technologies effectively and operate in a more complex work 
environment* 

Therelore, the advance of tec^hnology in the new economy does not 
neces<iarily represent a growing dominance of inachines at work. Substantial 
evidence to the contrary shows a growing preponderance of high-skill jobs 
in the economy as a whole, as well as increasing skill requirements in existing 
jobs (Johnston and Lawrence, 1988; Spermer, 1985; Kutscher, 1989; Baran 
and Parsons, 1986)* 

In part, confusion over the impacts of new tet^hnologies at work stems 
from our inability to u?iderstand the dynamics of skill change. The combi- 
nation of human and machine capital is not a "zero-sum game,'' in which 
winners can gain only at the expense of losers. Jobs are not fixed sets of tasks 
to be divided among machines and people. Both the complexity and the 
scope of jobs (!hange over time^ An expanded technical role in economic 
activity does not necessarily signal a reduction in human contributions. 
Instead, when the complexity of work is increasing, as it is now, a commen- 
surate increase in tlie quality of both technical and human elements is 
usually required. In theory, the advance dTinformation technologies permits 
employer institutions to operate effectively with small elite corps of white- 
collar and technical employees and even smaller groups of workers who have 
been reduced to passive machine tenders monitored by video surveillance 
and computers. Such a strategy can speed up production or service delivery 
and reduce costs, thereby increasing productivity, and is consistent with the 
market demands and oi^ganizational stmctures of mass production. How- 
ever, there is growing evidence that this strategy does not exploit technical 
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potential fully and is inappix^riate to the new coitipetitive requirements 
(Adier, 1968; Hirschhom, 1988). 

Typing pools and other kinds of electronic sweatshops are examples of 
inappropriate use of the new technology in services. In manufacturing, the 
recent intnxiuction of numerically controlled machine tools is a i>articulariy 
instructive case in point. Numerically controlli^ machine tools were 
originally sold as labor-saving substitutes for mass production technologies 
to increase productivity and save on labor costs. Employers have since 
discovered that having more skilled labor use these tools more flexibly 
increases the ability to provide hi^-quality, small-batch, varied, and 
tailoied products and eventually improves pioductivity, quality, speed, and 
convenience (Piore and Sabel, 1984, p. 54; Adler, 1988, p. 9). 

The dynamic of automation is entirely different in the new e^^onomy than 
in mass production. Employers wedded to old habits of mind are tempted to 
deploy the new technology to reduce labor costs, not realizing the importance 
of the new competitive standards. These employers are ccmipeting in the old 
economy, not the new one in which flexible technologies are raising the ante 
on general skill requirements. Generally, the new automation eliminates or 
subsumes repetitive intellectual tasks in much the same way previous 
mechanization eliminated or took over repetitive physical tasks. For every 
task surrendered, however, there are new responsibilities genemted for 
exploiting the flexible capabilities of the technology. Moreover, the more 
flexible and powerful the machinery, the more employees, work teams, and 
organizations must increase their skills to deploy it. 

Of couree, not all employees benefit from the new technology. Some 
existing tasks and responsibilities are eliminated, some are subsumed, and 
others are added. Typically, t^^hnical change in manufacturing has harmed 
middle-aged machine operators in the Midwest and has helped younger 
technicians and service personnel in trade-sensitive coastal economies. In 
services, the new technology has reduced opportunities for office persormel 
who record, store, update, and transmit information and increased opportu- 
nities for fmnt-ofiice service ^.irkers. Moreover, the progress of technical 
change is rarely smooth Partial automation can create low-skilled jobs that 
offer little opportunity for upwanl mobility while they last, and little 
transferable human capital when they are eliminated. For instance, the 
partial automation of phone service has reduced skill requirements for 
operators and increased electronic monitoring of their work. 

Our inability to fully appreciate and respond to the skill requirements 
of new technologies in the new v:conomy is compounded by our limited 
defirutions of skill. Skill is not a homogeneous commodity. Work skills can 
be sorted loosely into two broad categories: skills related to technical 
complexity and skills related to scope of action. 

Tf:chnicai. C()MPii:xrrY 

Skills associated with the technical complexity of woik are the hanl bits 
of knowledge and physical movements nec^essary to perform specific tasks. 
These skills include c(^itive information — remembered and applied — 
like the carpenter's knowledge effractions and the hand-to-eye ct(X)nlination 
necessary for sawing straight lines. TTie more the knowledge and physical 
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talent are implied, the more they are transfonned from pure cognition to 
know-how, or expertise. The machinist, foi instance, combines a basic 
knowledge of computation and hand-to-eye coordination, deepening tliese 
skills over long periods of time until achieving the expert status of tool and 
die maker. 

Skills associated with technical complexity are those most immediately 
afiected by automation. The mass production economy reduced dexterity to 
simple physical movements to be mimicked by machines. Infomiation 
technology goes a step further, reducing repetitive thought processes or 
branching logic to software. In the new economy, the role of technology is 
increasing in a broad array of jobs. At the same time, however, the new 
e<^onomy seems to be demanding a hi^ei level of technical complexity in 
the human role in a growing proportion of jobs. For instance, in the traditional 
mass production workplace, the machinist had to have depth of skill, 
principally in hand-to-eye coordination. In the manufacturing workplace of 
the new economy, the technician who substitutes for the machinist needs 
skills with much greater technical complexity. The modem mr^iufacturing 
technician also needs deeper readiiig and writing skills in order to learn and 
communicate in an environment where the pace of change is faster, products 
are more varied, and there is a premium on speedy innovation and response 
times. The modem technician also needs deeper math skills than the 
tmditional machinist in order to work with flexible technologies whose 
operations are based on arithmetic and branching logic, as well as to monitor 
quality of output using mathematically based readouts. 

Some increases in the technical complexity of human work result from 
learning requirements peculiar to particular employer institutions. Each 
employer's technologies, human-machine combinations, and products are 
unique. Technical changes resulting in new work processes and procedures 
require constant updating of employer-specific technical knowledge. Vari- 
ety in a product requires greatly expanded product knowledge. The prolif- 
eration of computer-based technology also increases the need for 
understanding in-housr* software. 

SCOPK OF ACTION 

The scope of action in a job is indicated by the range of activities involved 
in getting the job done eflfectively. By way of contrast, technical complexity 
in a job generally requires greater depth of skill, v, ' ereas expanding scope 
of action in a job requires greater breadth of skill. To continue the previous 
example, new, more powerful technologies have assumed repetitive physical 
and intellectual tasks, and the manufacturing technician has assumed an 
expanded scope of responsibility for productivity, quality, and speed not orJy 
at his or her assigned woik station but also upstream and downstream in the 
work process. The technician has also assumed responsibility for deploying 
the technology flexibly to produce a greater variety and more tailored set of 
products. To manage the greater scope of action on the job, the technician 
needs broader skills than the machinist. For instance, to crerate beyond his 
or her work station, the technician needs a new set of interpei^nal and 
organizational skills. To cope with change and variety, the technician needs 
learning and problem-solving skills. 
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The human scope of acti(Hi which can expand or contract as a result of 
technical change, can usually be measured by the extent to which a job 
unifies the design, execution, and control c^the work. Scope of action w^iS 
extensive in the jobs of the craft economy. In the mass production economy^ 
scope of action was extensive for white-collar and technical elites but not for 
workers down the line. T!ie mass production economy shattered the unity of 
work for the sake of efficiency. Jn the new economy, scope of action is 
expanded in order to exploit more flexible technologies and satisfy more 
intense and expanding competitive requirements. The unity of design, 
execution, and control is returning. 
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Depth and breadth are not the only dimensions of skill that are 
changing. For instance, the context for using skill is changing. Skills 
in the emerging economy are increasingly peripheral to hands-on 
work. Moreover, the context for using skill is shifting from repetitive 
applications to more sporadic and exceptional uses* In addition, the content 
of skill requirements is shifting from job-speciiic to more general capabili- 
ties, from *'harder" concrete skills to "softer'' more abstract skills, and from 
objective capabilities to more permnal skills. Finally, skill requirements are 
beginning to converge as they become less job specific and are utilized in 
more fluid contexts. More and more of us spend our time at work doing the 
same sorts of things. 

FROM Hands-on to Hani)s-Okf 

As technology subsumes more and more of the hands-on and repetitive 
aspects of work, human labor becomes more peripheral to the actual 
fabrication of goods and delivery of services. In manufacturing, for instance, 
our traditional team on the factory floor included a machinist, maintenance 
person, lalx)rer, materials handler, assembler, and supervisor. Each of these 
workers had a direct hands-on relationship with products and materials as 
they moved through the production process. The machinist transformed the 
shapes or states of materials or paiU. The maintenance person adjusted and 
maintained the machinery by manipulating its parts* The laborer and 
materials handler transferred work pieces or materials from work site to work 
site. The assembler put piec!es of products together The supervisor moni- 
tored the work flow, balancing output at sequential work stations to avoid 
Ixrttlenecks. 

Today a single technician who works with more powerful automated 
technology can replace all these employees. The technician works through 
control boards and software in a hands-ofi^ relationship with the product. He 
or she programs and maintains information-based technologies that have 
subsumed all the other hands-on tasks of the old working team, with the 
possible exception of maintenance. 

As technology subsumes hands-on tasks, manufacturing institutions 
shed direct labor. Fe\vcr ^.uiployees are involved in hands-on production, but 
more are dedicated to service functions peripheral to the production process* 
The challenge to manufacturing skill in the new economy is not so much lO 
make the widget but to make it with quality and variety, to tailor it for the 
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consumer, to deliver state-df-the-ait versions erf" the widget fast and conve- 
niently in a complex global economy, and to win the race up the learning 
curve to improve the widget* Tlie labor and skill involved in these processes 
have less and less to do with hands-on production. 

Hie peripheralization (^labor is also characteristic of services i n the new 
economy, Ud[)or-intensive tasks associated with collecting, recording, ana- 
lyzing, and communicating information are increasingly subsumed in 
information-based or communications technology* As a result, service 
employees spend more time face-to-face with co*workers or clients, design- 
ing and performing an expanded variety of services that are tailored to 
clients' needs and delivered conveniently* 

The banking industry is a good example* In the bank of the 195(>s, most 
of the human capital was util ized to collect, analyze, and process information* 
Frontline persormel, principally tellers, were passive ciphers who passed 
customer information back to mainframe data processing centers. A complex 
hierarchy of administrative control and work rules ensured the integrity of 
financial information and bank services. At the middle and f^p of the 
hierarchy were bank officers* The officers sifted and assessed financial 
information to make deliberate and responsible decisions. Face-to-face 
customization of services was rare, apart from the essentially passive role of 
the tellers, and was provided by officers located only in the middle and upper 
ranges of the bank hierarchy* 

In the financial services institutions of the new economy, in contrast, 
fnondine persormel armed with the new information and communications 
technol(^ work face-to-face with customers to fashion tailored financial 
service packages* The central collection, recording, analysis, and commu- 
nication of financial information that so preoccupied the bank of the 1950s 
has changed radically. Information technology has been "distributed" 
throughout the oi^ganization. The traditional flow of information from the 
customer to the backroom data processing operation and up the organiza- 
tional hierarchy has been deemphasized. Instead, a shai^ information 
network moves information to the interface with the customer or other 
operational pressure points as necessary. The bank's varied products and 
services have been i ncorporated in user-friendly software that is invisible to 
the financial services worker and customer, who work together to tailor 
offerings to the customer's specific needs. 

FROM SPECinC TO GENERAL SKIUJ5 

As the new technology automates the tedious and repetitive physical and 
mental tasks in every job and wor^c becomes more peipheral to hands-on 
functions, skill requirements become less job specific and more general* For 
instance, at the most personal level, the ability to adapt to a changing variety 
of products and situations requires self-possession bom of self-^teem and 
the ability to set goals and motivate oneself to achieve them* Flexibility in the 
varied and changing environments of the new economy also requires a solid 
foundation in reading, writing, and computational skills, as well as the 
capacity leam, solve problems, and be creative* Expanded scope of action 
on the job requires the ability to juggle a variety of responsibilities and tasks. 
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Organizational formats typical of the new et*onomy also require general 
skills. The substitution of flexible networks for top-down hierarchies means 
employees need interpersonal skills to get along with customers and co- 
workers; listening and oral communications skills to ensure effective 
interaction; negotiation and teamwork skills to be effective members of 
working groups; leadership skills to take charge when needed to move work 
teams forward; and organizational skills to utilize effectively the work 
processes, prt)cedures, and culture of the employer institution (Camevale, 
Gainer, and Meltzer, 1989; Camevale, Gainer, and Meltzer, 1990). More 
flexible oi^anizational formats in crmbination with more powerful and 
flexible technologies also grant individual employees greater autonomy at 
work. Employees need sufficient self-management, goal-setting, and moti- 
vational skills to handle this new autonomy* 

TTie more flexible ot^ganizational formats also tend to reduce job set^urity . 
At best, employers can guarantee employment security but not job security. 
At worst, employees will be forced to change employers and jobs frequently 
throughout their careers. As a result^ employees need the gene- J skills 
necessary to move among jobs and to take responsibility for their o'vn 
personal and career development. 

FnoM THE Concrftf: to the Abstract 

Skill requirements are also shifting from tiie concrete to the abstract 
(Bailey, 1988a, pp. 22-23; Adler, 1988, p. 18; Zuboff, 1988). Increasingly, 
jobs require that workers spend more time sitting in front of computer screens 
wrestling with abstractions or interacting with colleagues, suppliers, or 
customers. 

As scope of responsibility expands and work becomes more hands-off, 
the individual v orker must be able to conceptualize products and services 
and understar.d the impact of his or her worft on production and service 
proc^esses. In such an environment, physical tasks become 
mental tasks and thinking becomes prtx^edural. As work 
becomes more abstract, higher-order conceptual skills 
bet'ome more important, as do communications skills for 
making the abstract more (!on(*rete. 



GEmNG PERSONAL 

In the mass market economy, employees were largely 
responsible for their own work effort and the technical 
quality of their own output. In the new economy, human 
responsibilities have been reintegrated at higher levels: 
Individual workere are responsible for the integrity of whole work pnx^esses 
and final products and services (Adler, 19B8). Employees in the new 
economy need specialized competencies, but also more holistic skills such 
as self-management and interpersonal skills. 

In the new economy, jobs are more social. The decline of hierarc!hy and 
the growing importance of informal networks, the substitution of continuous 
processes and shared information forsequential work processes, the increas- 
ing overiap cf roles and work assignments, and the increasing interaction 
with co-workers and customers all increase the importance of social 
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interaction at work. Like craft workeis, employees in the new economy are 
concerned with broad aspects or the totality of the work process* But unlike 
autonomous craft workers, employees in the new economy are members of 
working teams* Both the shoeinaker and the computer programmer have, 
deep technical skills, but the context in which they operate is entirely 
different* For the computer programmer and a growing share of woikers, 
work is a c^oUective process. Each individual's effort has a reciprocal effect 
on the efforts of others. In ti^tly integrated just-in-time manufacturing or 
extractive industries, one technician's mistake can affect all other workers. 
In service functions, incorrect data entry by one employee pollutes the data 
base for everybody else. 

As employees become more interdependent, the softer social skills 
bec^ome more important* The technical knowledge necessary to perform a 
task must be accompanied by the more complex capability for playing roles 
in the context of a group. The fundamental social skill is the ability to manage 
oneself • Self-esteem is the taproot to effective management, and self-loathing 
is the most fundamental impediment to successful interaction with others. 
Self-awareness is also critical to self-management* Employees need to 
understand their limits, ability to cope, and impact on others. The ability to 
set goals and motivate oneself to achieve is critical to being a team memben 
lack of motivation or goal-setting skills can create an undercurrent that can 
undermine team accomplishments* 

As the frequency of personal interaction with co-workers and customers 
increases, the ability to communicate also becomes crucial : Employees must 
be able to listen and express themselves orally and in writing. If individuals 
are to be effective in groups, they need good interpersonal, negotiation, and 
teamwork skills* Interpersonal skills include the ability to judge the 
appropriateness of behavior and to cope with undesirable behavior, stress, 
and ambiguity* Negotiation skills are necessary to manage and defuse 
potentially harmful disagreements* Teamwork skills include the ability to 
cope with and understand the value in different work styles, cultures, and 
jiersonalit ies of team members and to provide and accept feedback construc- 
tively* 

As work becomes more of a social process, the ability to influence co- 
workers also becomes more important* Influencing skills include both 
oi^;anizational effectiveness and leadership skills. Each organization is a 
tapestry of implicit and explicit power structures. To be effective inside the 
organization, the employee needs to understand both* Without this under- 
standing, leadership skills are misplaced; they can even be counterproduc- 
tive if they end up as barriers to strategic organizational goals or positive 
change processes. At its most elementary level, leadership means the ability 
to influence other people. As group processes increase in importance, 
leadership skills become critical for every employee from the chief executive 
to the line worker* 

From Rkpftition to Handum; Exckitions 

Because the reach of technology is subsuming repetitive work functions, 
human capital is used more and more to handle exceptions to routine 
production and service delivery* People are called upon less often, but the 
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technical complexity (rfthe required work can be very deep. For this reason, 
and because <rf^the expanded si 'ope enaction characteristic of work in the new 
economy, people require a reservoir of deep skill to be called upon for 
sporadic application in exceptional circumstances. Like the sentry, the 
employee in the new economy uses deep skills rarely, but the consequences 
are disastrous if the skills aren't there when needed. For example, the 
modem manufacturing technician in combination with more powerful and 
flexible technology replaces as many as four other employees who used to 
make up the old assembly-line shop-floorteaminlow-tech manufacturing — 
the machinist, materials handler, maintenance person, and supervisor. The 
tec^hnology actually performs most of the tasks, but the technician is 
responsible for deploying, monitoring, and problem solving when necessary. 
As a result, the technician requires a greater breadth and depth of skill than 
the traditional manufacturing employee whose work was more consistent 
and repetitive. 

Our white-collar and technical elites have always been required to have 
reserve skills that are deeper and broader than everyday skills. Amply 
educated and assigned to jobs that demand competence in a constantly 
changing variety of situations, they leam to juggle changing assignments^ 
adapt to changing demands, and tailor actions to the specifics of the situation 
at hand. Managers neither hire nor fire very often, but they need to be al)le 
to perform these functions flexibly and competently. Technical elites are not 
asked for new ideas very often, but they need a reservoir of skill to call on 
when creative leaps are required. The critical difference in the new economy 
is that both our elites and our nonsupervisory workers need a reservoir of 
skills that are deeper and broader than usually required on the job. 

The industrial woricer, for instance, often spends long periods of time 
monitoring abstract representations of work processes on computer sc!reens 
or electronic control boanls. Yet the industrial sentry is asked to do much 
more than stand, watch, and wait. He or she needs sufficient reserve skill to 
adapt to techni(*al and work proc^ess changes, recognize and res]:x)nd to 
anomalies, maintain and repair the equipment, and occasionally reprogram 
technologies to produce variety and customize products. Moreover, the 
industrial sentry needs to be alert and able to capture quality and efficiency 
improvements and develop new applications. 

Service workers, like industrial workers, need robust reserve skills in 
order tocope with change, tailorservice, handle exceptions, and capture new 
learning on the job. They also need to interact closely with customers. For 
instance, it is relatively simple to operate a cash register, but providinr good 
customer service requires more. In the financial, real estate, and insurance 
markets, every customer is an exc^eption to the nile when marketing, selling, 
and packaging. Similarly, education workers must respond to students' 
different learning styles, and health care workers treat unique medical 
problems. 

What doemployees need intheirbagofreserveskillst.) landle a growing 
stream of unprecedented situations at work? First, they need the intellectual 
and emotional flexibility necessary to adapt to change and dissimilar 
situations. Central to flexibility is the ability to leam — to keep up with 
change, to know what needs to be learned, and to leam it without disrupting 
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performance* Second, because of constantly changing situations, employees 
must be able to cc^ with ambiguity. Finally, the ability to solve problems 
and creativity also are impcMtant because skills are constantly being 
challenged in novel situations (Camevale, Gainer, and Meltzer, 1989)* 

SKIIX CONVERGENCE 

In the new economy, both jobs and their skill requirements are becoming 
more alike* As the preceding discussion indicates, there is a trend for 
required skills to be hands-off, general, abstract, personal in content, and 
appHed in the context of groups and unique situations* Ii: addition, the 
expansion in service functions in manufacturing and natural resource 
industries, in ccMnbination with tlie increasing dominance <A the service 
sector, ensures that a growing proportion of us need the broad, abstract, 
flexible skills typicaUy required in service jobs. 

Skill convei^ence is driven from the top down and the bottom up* There 
is a compression of skill as supervisors, managers, and technical peraonnel 
surrender autonomy to nonsupervisory workers and as nonsupervisory 
employees take on more general assignments* Tlie need to provide tailored 
goods and services conveniently and design and install incremental im- 
provements and new applications drives elite managerial and technical 
functions down the line, because frondine workers are best situated to 
perform these functions. The convei^gence of skill is being driven from the 
bottom up as well. The more flexible and poweiiul technologies free up 
nonsupervisoiy labor for more general responsibilities* In addition, in order 
to take advantage of these technologies, employers are developing more 
flexible work procjesses, resulting in further increases in autonomy down the 
line. 



How to Read This Chart: Independence at work varies greatly among the typical types o( work 
organizations. In ttie preindustrial craft economy, the artisan was autonomous In modern mass 
production and service delivery structures, all employees depend on their status in the organizational 
hierarchy for their relative independence on the job. In mass production sli ctures, white-collar and 
technical elites have the most discretion because of their broad assignments. Skilled trade employers 
also have considerable discretion in mass production but only within their technical domain. Blue collar 
production employees ha^ the narrowest task assignments and the least discretion. Service structures 
are similar to manufacturing, White-collar aruJ technical elites in service organizations enjoy relatively 
more discretion than nonsupervisory service wortcers. At the same time, however, nonsupervisory 
employees in services enjoy more independence than Wue collar production workers because it is 
inherently more difficult to standardize service work. Workers in the independent sector enjoy considerable 
discretion at work. They are often self -employed or work in organizations sufficiently small so that job 
assignments are broad. In the new economy, there is a convergence of work settings toward integrated 
networks of people, work teams, and organizations. Networi^s in the new economy increase the inter- 
dependence of all people at work while allowing more independence for individuals and wort( teams. 



I 

tlILL All TIE lEW leillMY 



FIGURE 2 GhanctorMlcsofPMHriaatWDrkinlViiicalPro^ 





l^plMl VliiMlltii Mri tifvlii QiNiiff t|ilMM 












SSlrtHS 


Artisafis 


fWiWSt mo 
Pfotessionib 


SldMlBdis 
Bsople 


rrOOUCDOn 

EfnptoyM 


nixwia^ana 
Saivtoe 


Nomupanisoiy 
EmplojMs 


Smal Business 

•*i — 1 — 

rvnnsrs 


iMmaMMlaUp 
01 noMQuaB 
MWiMng 
Expert 

OrotorinQ. and 

1 ■■ 1*1 mail In 

LMWSiap 


ilWHk 


Aunnonnu^ 
SaN-Empioyed 


ixscranon uapanoeni on MStgnmara 


Mtpmdsrt 

flndOAsn 

SaNEmpic^ 


todMdualsand 

MMklMns 

Autonofnous 

buHyhHuaNy 

Dapandantin 


Bioidly 
AssignM 


Broidfy 
Astignodin 

Domain 


Nvroily 

AAsiftfiwf In 


Broad^ 
AssignM 


Narrawty 
Assignea 




MOnMiQfSn|l m 

CoivvnuDlty 


Time and Grade in Job Assignment 


Enlrvpfsnsurial 

ADHy 


Rsftonnanca of 

Inmsand 

Nataiorks 




Monib6fship In 
IheGuW 


Longwity with a Particuiar Emptoyer in a f^iticultf 


i^UMjuunana 
EniivpiBiioiiial 
Abity 


andCafior 
De^topment 


MN 


Deep 

OcctipiUonal 
Skills 


Deep 

Occupational 
SMb^ 81 wbN 
at Broad 
Group 

EtlBctivBness, 

A^ii^dtollll^i 

and 

Oigiizalione' 


OeepHschnicai 
SMsand 
rnMfn 
SoMng 


NarroHvJob 
Spedlic Skills 


ftpad^^ 

InlBfpafunal, 
and 

Organiaiional 
SldHs 


Narrow Job 
SpecNic Skills 
and 

inlBn>er$onal 
Skife 


Oeap 

Orajpaltonal 
SkM, Bnonal 
ManaQOfnant, 
and 

MaptabWIy 
Skis 


Oaeplachnk^ 
SMRs^ as wffH 
as Inning, 
uininmcaDon, 
Adaplabilyi 
nmonal 
Managantani, 
Group 

Olactlvanass^ 
ano mnuancinQ 
Skills 


IMi|tlMi 

i 


Hmds^ 
SpKMc; 


HandMRf 

AMlci; 

Rmmtof 

lorHMMno 
&C0pQons 


Concnkit 

1^ nil nt n li fiUlk 

* * w- 

Escaplions 


Han^ 
Concnlit Job 

rttpflDM 


Hands-oW 
AMact: 
Broad and 
OsapRaaeivt 
Sidte Required 


Hands-on/ 

ConoM^Job 

SpOcMc; 

rtn n itlil II 

nBpeoiiW 


AMbcof 

naraiiinana 

nmaiai 

MlnRaioM 

SkUto 

Handto 

ExCQptions 


HanMand 

AtMlnct; 

GanafalSkMSi 

Wmi wnmcai 

" — 
anQiion- 

iKMilcalSMIs 

in Aaaarvoto 

Hmlaa 

Row of 
ExDQpttons 



BEST COPY AVAILABLF 




tlllL All Til ll« ECIIIMT 



Basic 

nUIII|IIBGB 

SMHs 



The discussion thus far has enumerated a variety of skills required 
of workers in the new economy. This section discusses these skills 
one by one. In each case, skill is defined and the following questions 
are answered: 

■ Why is the skill important in the new economy? 

■ What is the curriculum? 

■ What constitutes (^mpetency? 
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The academic Basics: Reading 

Reading skills neecled for work are developed on three levels: (1 ) l>asic- 
literacy — the ability to decode and comprehend written material; (2) 
reading-to-do — the ability to utilize basic readingskills, short-term memory, 
and information processing to locate printed information for immediate use; 
and (3) reading-to-leam and reading-to-do — the ability to use l)asic literacy 
skills in conjunction with long-term memory and writings, 
computation, learning, adaptability, and job-specific skills 
in onler to decode, problem solve, or troublesh(X)t* 

Whf b Htadkig Im fi eit M H t In the Um Ecmmtafi On average, 
Americ an workers spend from 1 .5 to 2 hours every working 
day reading forms, charts, manuals, electronic display 
screens, and general literature. In the new e(^onomy, read- 
ing skill requirements will increase and deepen bet^ause 
the gn>wing complexity and sc^ale of global ec^onomic 
'^tivity will require more written communication. Also, the 
expanding reach and complexity of electronic and organi- 
zational networics will require more reading to stay in touch. Better reading 
skills will he needed to stay abreast of change, foster incremental improve- 
ments, and accelerate innovation. In addition, the infusion of information 
technologies will require more reading from operating and repair manuals 
and electronic screens. 

WMI$1kfCmHeiilimi?\ curri(*ulum for reading on the job should l)e spet^ific 
to the workplace in which the reading skill will Ix* used. Sucressful 
woHcplace curriculums should: 

■ develop basic literacy skills such as recx)gnizing and understanding 
common job-related wonls as well as c^omprehending sentences and 
iwagraphs; 

■ develop reading-to-do skills such as ide ntifying details and specifi(^ 
actions in context, locating relevant infoniiition in context, and using 
charts, diagrams, and schematics; and 

■ develop reading-to-leam skills such as synthesizing written infomiation 
from several soun^es and inferring meaning from texts that do not 
expli(^itly provide the required information. 
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WIUiCtttlMttCtltftltKeifTE\eTy American needs to read at a fourth-grade 
level in order todecode the simplest written information, such as warning and 
traffic signs. Reading skill beyond the fourth^grade level provides improve- 
ments in comprehension and expands the number of words that the reader 
can decode. The fifth-grade reading level is the minimum necessary to 
qualify for military service. However^ substantial evidence suggests that a 
fifth'grade reading level is less than adequate for work. 

About one-third of American workers — frontline employees working at 
the point of production and service delivery and at the interface with 
customers, machine operators, and service workers — require reading skills 
at the eighth-grade level to comprehend work orders, forms, and manuals. 

Another third — skilled workers, craft workers, manufacturing techni- 
cians, health care technologists (e.g., radiologists), secretaries, and com- 
puter programmers — require reading skill beyond the ei^th-grade level, 
probably at the average level of people with two years of postsecondarj' 
education. These workers need to be able to master complex manuals and 
other materials associated with their responsibilities at work and net^essary 
to keep up in their areas of technical expertise. 

Another third of American workers — professionals, managers, and 
scientists — require reading skill at the college-graduate level, TTiese elite 
employees require a higher level of reading competency in onler to stay 
abreast of changing professional and technical information. 

In all cases, individuals must be able to apply reading skills in the 
context of a task or job responsibility; competency is measured by perfor- 
mance of a task rather than by direct tests of reading ability. At work, people 
decode forms, phrases, and abbreviated technical language, not the fully 
developed information they leamed to read at school. Comprehension at 
work requires the ability to understand written cues. Therefore, standards for 
reading skills at work need to be set after assessing the context in which these 
skills are to be applied. Evidence shows that individuals in performance-and 
competency-based instructional formats achieve mastery when they demon- 
strate correct performance 75 percent to 80 pert^ent of the lime, 

THK Ac ADKMIC BASICS: WKII INC AT WOKk 

Writing at work involves a two-stage process: (1) prewriting — topic 
selection, preparation, and accessing and organizing information; and (2) 
writing — spelling, penmanship, reading, editing, and revising. 

Whf 1$ WrtUng ImportMlt In tht Htm Be OMHfi Rapid change and the growing 
complexity of information networks inside and outside organizations require 
better writing skills from a growing share of American workers. Only about 
8*4 percent of the average employee's communicating time is spent writing, 
yet writing is most often used at critical junctures in the work proc^ess. 
Written communications become part of a relatively permanent information 
base; they are shared and used to inform and guide people inside and outside 
organizations over time. Inaccurate or u.iclear writing can pollute the shared 
information base and affect the quality and efficiency of work upstream and 
downstream. 
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MM 1$ Mi CmktllKKf Work-related writing curriculum^ are unlike the 
traditional classroom approach, which focuses on creativity and full devel- 
opment (^thoughts in essays. Cunriculums for writing at wori. emphasize a 
distillation of information in formats that often ignore the academic stan- 
dards for quality and grammar. Effective work-related writing curriculums 
should: 

■ develop writing skills oriented towaxd applications and job performance; 

■ conduct exercises on transferring information, such as writing key wonls 
and standardized sentences, and entering information on forms; and 

■ conduct exercises on recording actions and transactions, identifying the 
intent of the writing and understanding the reading audience, outlining 
sequences and structures, and providing brief, accurate, and clear 
descrriptions. 

WMCOMtlt&tn rMl|MAMK|?The essential standanls for writing at work are 
brevity, clarity, and accuracy* Most writing at work involves transc^ribing key 
terms and standard sentenc*es: 42 percent involves filling out prepared 
forms; 25 percent requires recording, summarizing, or using language 
|)eculiar to specific* occupations and jobs; 23 percent involves writing memos 
and letters; and only 10 percent is detlicated to writing academic-style 
reports and articles. Therefore, an individual's mastery of writing on the job 
is lid] to work-related competencies. 

THK ACADKMIC BASICS: COMPUTATION 

There are five elements of computational skill required at woric: (1) 
quantification — the ability to read and vmte numbers, put numbers in 
sequence, and recognize whether one number is lai^er or smaller than 
another; (2) computing — the ability to add, subtract, multiply, and divide; 
(3) measurement and estimation — the a(>ility to measure time, distance, 
length, volume, height, weight, velocity, and speed and use such measure- 
ments; (4) quantitative comprehension — the ability to organize data into 
quantitative formats; and (5) quantitative problem solving — ^the al>ility to 
recognize and set up the problem and compute the answer. 

Whf It Ccmputatkm Importmrt In th$ Htm EeoMttfi New organizational, com- 
petitive, and technical requirements at work require higher computational 
skill levels. Flexible and decentralized oi^ganizations and networks are 
IxH^oming integrated by complex, shared information systems that rely on 
quantitative measures of markets, performance, and quality. Products and 
services are increasingly cu8tomize<l, requiring employees to constantly 
reset quantities and dimensions for production and delivery. New flexible 
tec*hnologies and software require mathematical skill to utilize their logically 
patterned capabilities fully. 

Hfctf it tht Cmle i rimtf Al most 75 percent of Americans are computationally 
literate. Most Americans know how to quantify, compute, and measure, but 
can't apply what they know. As a result, woricplace computational skills are 
best taught in an applied fashion. In school, mathematics is taught as an end 
in itself, as a sequence of operations from the simplest to most complex, 
followed by drill and practice on the mathematical operations themselves. 
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Tests are standanlized and emphasize pn^iciency in separate operations. At 
worit, computational skills focus less on the correct performance of math- 
ematical operations and more on using math to solve problems. Curriculums 
should emphasize: 

• selection and use <rf mathematical operations to solve particular work- 
related problems and 

• contextual examples of possible job situations. 



_ ^ 'Although computational skills for work do not 

correspond neatly to academic grade equivalents, there are some rough rules 
of thumb. Most woricers require competency in basic operations — addition, 
multiplication, subtraction, and division — at about the eighth-grade level. 
This group workers includes managere, nontechnical professionals, 
health care workers, machine operator, and service workers — about 80 
percent of all American workers. Another 15 percent— including techni- 
cians, technologists, and craft and data processing wo!^te^s — need com- 
putational skills roughly at the level of a few years of postsecondary 
schooling. Another 5 percent — technical managers, accountants, engi- 
neers, economists, and other technical professionals — require computa- 
tional skills at or beyond the college level. 

Ultimately, grade equivalents are only clues to job-related computa- 
tional skill needs. The requirements vary by occupation, although all 
employees should be able to organize information into quantitative formats, 
select appropriate computational tools, and recognize errors resulting from 
inappropriate use of quantitative operations. 

Competency standards and assessments should be 
based on performance standards and reflect current and 
future job needs. 




LBSniinO Knowing how to learn is the most basic of all skills 

to IjMm l>ecause it is the key that unlocks future success. Learning 
to learn involves knowing the principles and methods that 
allow us to perform in three domains: (1) the cognitive do- 
main of skills we use to collect, know, and comprehend 
info.mation; (2) the psychomotor domain of skills we use to 
contix)! our bodies in order to accomplish tasks; and (3) the affective domain 
of skills we use to know, understand, and respond to feelings and behaviors. 

WhrltlMnilattaLnmlmportmtlMtlitm *%fliMM9r7£quipped with this skill, 
an individual can achieve competency in all other basic workpla(;e skills. 
Learning skills are required in order to respond flexibly and quickly io 
technical arwl organizational change; make continuous improvements in 
quality, efficiency, and speed; and develop new applications for existing 
technologies, products, and services. 
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NMIiflvOntalOTfLeaming to learn curriculums include procedures for 
self-assessmenU exposure alternative learning styles, and training spe- 
cific to the work context in which learning needs to occur. Specifically, these 
cumculums should: 

■ identify personal learning styles, capabilities, and sensoiy preferences 
(seeing, hearing, orfeeling), using testing instruments such as the Meyers- 
Briggs Type Indicator, the Ijeaming Styles Inventory, or the Memorize, 
Understand, and Do; 

■ develop awareness of cognitive, psychomotor, and affective learning 
strategies and tools; and 

■ match the employee's job contents and career trajectory to his or her 
learning needs, using instrumentation such as the Instructional Systems 
Design and Job Learning Analysis. 

Ilhlf £R!^b£lSfiM^^lflHM|^^ in learning includes demonstniieiJ 

ability to assess what needs to be learned, apply learning techniques, and use 
new learning on the job. Specifically: 

■ individuals must be able to conduct a learning needs assessment and 
demonstrate personal learning skills ^ ich as understanding their own 
learning styles and capabilities. 

■ individuals must be able to demonstrate skill in the cognitive domain by 
oi^anizing, relating, recalling, and evaluating knowledge; moving (rom 
knowing to understanding and applying knowledge; iinderstanding how 
to think logically, divei^ently, critically, and intuitively; understanding 
alternative learning strategies and tools; and understanding how to 
mobilize and organize learning resources. 

■ the learning process is ultimately cognitive and individual, but because 
learning in applied settings often involves interacting with others, indi- 
viduals must have a complementary set of interpenK)nal learning skills, 
including giving and receiving feedback, learning collaboratively, and 
using others as learning resources. 



SOSSkinO 8nd economy, workers spend most of their day engaged 

in some form of communication. Reading and writing are 
essential communication tools, but it is throu^ listening or 
speaking that we interact most frequently at work. The 
average worker spends 8.4 percent of his or her commu- 
nication time at work writing, 13.3 percent reading, 23.0 
percent speaking, and 55.0 percent listening (Camevale, 
Gainer, and Meltzer, 1990), 

The competitive standards of the new economy require effective com- 
munication skills. For instance, to ensure high quality, employees must take 
responsibility for final products and services, which means they have to be 
able to communicate with others upstream and dowmtream in the work 
process. In addition, new standards for speed and reduced cycle time require 
quick and informal communication. Variety and customization req* lire fluid 
communication in order to switch from one product or service design to the 
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next. Improvements in customer service also require eflFective communica- 
tion skills. Moreover, new oiganizational fomiats and technologies^ also 
require better communication skills. Flexible networks rely on communica- 
tion in order to integrate woik ^CMts effectively. As new technologies take 
on repetitive physical and intellectual tasks, employees will spend more time 
communicating with co^workeis and customers. 

COMMUNICATION: SPEAKING SK111.S 

Speaking skills needed for work can be broken down into three areas: ( 1 ) 
nonverbal skills — body language and appearance, which deliver 55 percent 
of the meaning in face-to-face communication; (2) vocal skills — rate, pitch, 
and loudness, which transmit 38 percent of the message in face-to-face 
communication and 70 percent to 90 percent of the message over the 
telephone; and (3) veri^al skills — Slanguage, which transmits only 7 percent 
of the message, but tends to be worth more later, when the listener gets past 
nonverbal and vocal characteristics in the communication process. 

Hiif ff Um Cmik&kmTThe curriculum fc^ speaking is as follows: 

■ build awareness of individual communication style using the Myers 
Introduction toType (MITT), Performax's PeiH)nal Matrix System (PPMS), 
and the Communication Skills Self- Assessment Exam (CSSAE); 

■ learn to value different communication styles by participating in group 
exercises; and 

■ leam to adjust communication style to meet the demands of different work 
situations by participating in group exercises and role playing. 

WMCmUltHtU CtmimtmKJ^flheK are three areas of competence in speaking 
skills: 

■ individuals must be able to get a point across in a way that has a desired 
impact on others. 

■ individuals must be able to use available instrumentation (MFIT, PPMS, 
CSSAE) for tracking individual progress, setting performance goals, and 
deepening sc!f-awareness. 

■ worker? r.iusi krnjw how to obtain and use formal and informal feedback 
froHi superiors, peers, and customers as a n .s of measuring compe- 
tence and progress, 

COMMUNICATION: iJSTENING SKIUjS 

Listening skills for woHc involve receiving and assigning meaning to 
aural stimuli. 

mfcff ir Hg Cwnkwtwm? There is a distinct curriculum for listening skiUs: 

■ develop awareness of alternative listening styles using the Sequential Test 
of Educational Progress (STEP), the Wat^jn-Barfcer Listening Test 
(WBLT), the Attitudinal Listening Profile System (ALPS), or the CAUSE 
For Listening (CAUSE); 

■ assess individual listening style; 

• leam to reduce environmental and interpeisonal barriei^ to effective 
listening at work; and 

■ leam to listen actively. 
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mif rmif/ftrfll Cw^wtwcy? Competence in listening skills can be mea- 
sured as follows: 

■ workers should obtain foimal and informal feedback from superiors, 
peeis, and customers as a means of measuring competence and progress. 

■ instrumentation, including STEP, WBLT, ALPS, and CAUSE, is useful 
in testing awareness and skill. 

VHkym MibpfablHtlfSklKilmiMM tUtklttmlltw[€imomi^\n organization s ability 
to over[*ome barriers to achieve produ(!tivity and quality improvements; to 
develop new applications for existing technolc^es, products, and services; 
and to manage variety and customization of products and services depends 
on the problem-solving and creative abilities of its employees. In addition, 
new fl'^xible organizational formats require equally flexible wodkers and 
work teams capable of solving problems on their own. 
Moreover, as technology takes on repetitive work, workers 
s[)end more of their time us'ng their pniblem-solving and 
creativity skills to handle exceptions to routine mental and 
physical tasks. 

ADAPTABILITY: PROBLEM SOLVING SKILI^ 

Problem solving is the ability to bridge the gap between 
what is and what ought to be. Problem-solving skills include 
the ability to recognize and defme problems, invent and 
implement solutions, and track and evaluate results* 

WMiitheCmleiihmiTlhe curriculum for problem solving includes devel- 
oping knowledge of one's own problem-solving style and capabilities, 
exploring alternative problem-solving styles and te( hniques, and learning 
pn)blem-solving techniques to be used individually and in gn)ups. A typical 
curriculum must do the following: 

■ assess individual styles using the Meyers^Briggs Type Indicator and the 
Herrmann Brain Dominance Instrument; 

■ teach how to recognize, defme, and organize problems using (1) order — 
sequence and arrangement of things and ideas, (2) structure — (connec- 
tions between things and ideas, (3) relation — how things and ideas 
interact, (4) level— depth of focus, and (5) point of view; 

■ explore the thinking tools for problem solving, such as (1) deduction — 
movingfrom the general to the particular, (2) induction — moving from the 
particular to the general, (3) lateral thinking — thinking intuitively, (4) 
dialectical thinking — holding conflicting points of view, (5) unfreezing 
(reframing) — accepting new points of view, and (6) critical-reflective 
thinking — reflecting while doing; 

■ explore group processes and techniques, including (1) brainstorming — 
sharing ideas, (2) synectics — leader-directed problem solving^ (3) 
nominal group techniques — facilitated group problem solving among 
peers, (4) systems and force field analysis — reviewing a problem's 
(context, (5) orientation — analyzing group problem-solving styles, and (6) 
controlled orientation — developing a group consensus on the statement 
of the problem; and 
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teach problem-solving processes, such as the Juran Model, the Friedman 
and Yaiborough Comprehensive Model, the Workplace Basics ModeU 
problem analysis, investigating assumptions, identifying tentative solu- 
tions, evaluating alternative solutions, and selecting and implementing a 
solution and using feedback to modify it. 

Problem solving involves several (competen- 



cies: 

■ workers should be aware of alternative problem-solving styles. 

■ workers should understand how to recognize, define, and analyze prob- 
lems. 

■ workers should be familiar with problem-solving tools as well as system- 
atic individual and group processes for problem solving. 

Because problems do not come neatly packaged for resolution by 
standard techniques, competency is ultimately me^ured by proven perfor- 
mance on the job* Tests for problem-solving ability should l>e performance 
oriented and competency based. 

ADAFTABIIJTY: CREATIVITY SKILLS 

The ability to solve problems involves a significant measure of creativity- 
Creativity is a continuum of thinking and application including (1) creative 
thinking — breaking traditional patterns of thought, (2) inventiveness — 
tvming a creative idea into pradical applications, and (3) innovation — 
applying a creative idea* 

WhttbthBCmteukuTCre/dlmly curricrulums presume a depth of knowledge 
and experience in a particular subject area and teach the ability to reframe 
traditional patterns of thinking and doing. Curriculums: 

■ develop thinking skills in two categories: rational thinking skills and 
intuitive thinking skills, and 

« develop the escape logical and sequential thought patterns. 

IMff ConUMn Cemp§tttlCf? Measures of (competency in creativity should 
show whether employees can think creatively, invent applications, 
and install innovations at work. Creativity is demonstrated 
in specific domains and subject areas, and ihe^-e^-^ re 
should be measured by performance-base<l standar 



DKVEIX)PMEN1 AL SKIIJS: SEl J E.STEEM 

Self-esteem skills needed for work are based on the 
ability to maintain a realistic and positive self-image. 



TA positive 

self-image gives an individual a firm foundation to reach maximum potential 
both on and ofiT the job. New and more intense standards for organizational 
performance require each employee to have a strong, positive sense of self. 
Accepting responsibility for organizational performance beyond one*s for- 
mal work assignment is necessary to ensure high quality and requires a 
positive self-image. Self-esteem is also necessary to manage the growing 
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intensity of interaction with co-workets and customei^. Increased personal 
autonomy requires self-confident workers. Overall, the capacity to cope with 
the fast pace of change at work demands employees who are confident in their 
own abilities. 

Niif It ffev CuntuitHf The curriculum for self-esteem uses experience, 
reflection, and counseling to help the employee: ^ 
■ build self-awareness, including awareness of his or her owrt skills and 



abilities, impact on others, and emotional capacity and personal needs; 

■ build a positive and realistic self-image; and 

■ build self-esteem. 

MM CwtiUWm (SBuppvCMCyf The skills that lead to greater self-esteem are 
hi^y personal and diverse. Therefore, competency can be only partially 
measured by noon-referenced sc^ales. Workers can demonstrate compe- 
tency in self-esteem skills by: 
> demonstrating a willingness to take risks; 

■ leading and taking responsibility; 

■ functioning in an ambiguous and flexible environment; and 

■ following through on tasks. 



DKVKIX)PMKNTAI. SKILLS: 
MonVAHON AND GOALSFTHNG 

Motivation at work involves ability to translate work into an instrument 
for the development of the self and the realization of potential. Goal setting 
is the ability to set performance targets that are consistent with goals for 
personal development. Motivation and goal setting are inextricably inter- 
twined. Motivation inspires goal setting and goal setting clarifies and 
connects us to our deepest motivations. 

WkjfMn IMAsCtai tiMlBoalStttkig Imptrtmt ki Uu Htw CeMomfTlhe velocity 
of change is accelerating at work. Flexible oiganizations and technologies 
are giving workers more autonomy and increasing the intensity of interaction 
among co-workers and between employees and customers. These changes 
require that employees become personally and actively engaged on the job. 
In addition, as the locus of responsibility for overall performance resides 
more with the individual, employees must assume responsibility for moti- 
vating themselves and setting goals. 

What b ttf CmriarimH? The curriculum for teaching motivation and goal 
setting begins with individual self-assessment and ends with application in 
the work group. The usual sequence of learning in the curriculum is as 
follows: 

■ develop an awareness of personal motivations and cognizance of appro- 
priate goals; 

■ structure a hierarchy of goals (integrating short-and long-term goals as 
well as job-related and personal goals); 

■ define strategic steps to reach goals; 

■ measure progress; 
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■ negotiate gpals with Others; 

■ identify resources for setting goals; and 

■ revise goals in light of new information and experience. 

mif CaatthMttt CtmfttmcfT Competency in motivation and goal setting is 
not demonstrated at a single point in time. Rather, it is reflected in a person's 
ability over time to: 

■ envision, set, and meet defined objectives; 

■ be motivated by personal goals rather than goals set by others; 

■ set realistic goals and understand obstacles; and 

■ find the resources to overcome obstacles. 

DKVELOPMENTAL SKllXS: 

PERSONAL AND CAREER DEVEIjOPMENT 

Personal and career development skills allow individuals to adapt to 
changing work requirements in a way that ensures employment security and 
fulfills personal potential* 

New requirements for competitive, organizational, and technical flexibility 
have reduced job stability. Employees should expect to have to change as job 
requirements change. Lifetime employment in the same job or even with the 
same employer is no longera realistic expectation. Asaresult,self*conscious 
personal and career development is central to employment security as well 
as individual development and career success. 

WhatlittmCmrtailmiTVie sequence of learning goals in personal and career 
development usually begins with a grounding in self-assessment and 
concludes with the development of a career strategy: 

■ develop skills useful for finding a job, including self-assessment, reality 
testing, goal development, and job search competencies such as resume 
writing; 

■ develop maturity skills for career development, such as integrative skills 
(reconciling self-assessment with work assignments) and self-develop- 
ment skills (marketing oneself and using workplace resources for per- 
sonal career development); and 

■ develop a career and personal development plan including a hierarchy of 
short-and long-term goals. 

WlmtCo mUl M tM Comimtmief?V\limsile\y, competency in career development 
is demonstrated by one's ability to take pen^nal responsibility for career 
progress. TTie ability to control and direct our own career progress requires 
other competencies as well, including such skills as resume writing and 
interviewing. A variety of instruments are available to test more generic? 
career skills. One such instmment is the Career Mastery Inventory. 
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activity. HiiXKi^iout the postwar era, economists have obsen^fd that the 
major share erf" productivity improvements results from the ahility work 
groups to use their human and technical capital more eflfectiveiy to move up 
the learning curve. Meeting competitive standards other 
than productivity also depends v>n the effectiveness of work _ 
groups. For example, high qualify is more than the sum of 
individual excellence. It require^ successful interaction 
throughout the organization. Flexible and fast responses to 
customers also require effective teamwork. Flexible origa- 
nizational formats and technologies increase the intensity 
and importance of group interactions at work. Whenever 
people work together, successful interaction depends on 
effective interperM>nal skills, formal negotiation to resolve 
conflict, and successful teamwork. 

GROUP EFFECTIVENESS: INTERPERSONAL SKILLS 

For example, they need interpersonal skills such as the ability to judge 
appropriateness of behavior, cope with undesirable behavior, absorb stress, 
deal with ambiguity, share responsibility, and interact comfortably with 
others. 

Nllff litfef CMiClllMirnie curriculum for interpersonal skills is a sequential 
learning program delivered in a group setting: 

» assess interpersonal needs and styles through instruments such as the 
nRO-B Scale; 

■ establish interper^nal credibility by conducting training in areas such as 
cross-cultural awareness and communication skills; 

■ to encourage familiarity among group members, conduct personal sharing 
exercises involving interviewing, active listening, values clanfication, 
and nonverbal communication; 

■ build skills needed for forming attachments, such as skills in disclosure, 
process observation, giving feedback, and oral communication; and 

■ develop role clanfication skills through exercises in role negotiation and 
goal setting. 
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Competency is generally measured by the 
subjective evaluation of people who interact with the employf \ The 
assessment should focus on the extent to which the employee is positive and 
proactive in group settings. 

GROUP EFFECnVENF^: NEGOTIATION 

TTiey need negotiation skills to overcome disagreements by compromis- 
ing with, accommodating, and collaborating with others. 

liSitlflfcf ftntorttawfTlie curriculum for negotiation uses a variety of group 
exercises and techniques in order to: 

■ develq> awareness, problem-solving, and communication skills by sepa- 
rating subjective per^nalities from objective pn^lems; 
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■ explore problem-solving techniques for establishing individual interests 
and common interests among stakeholders involved in the negotiation; 

■ develop problem-solving, interpersonal, and creativity skills to invent 
options for mutual gain; and 

■ show how to develop objetiive criteria for evaluating personal interests 
and available options* 

WhttC omUt u lm Cnwtwiqry Competency in negotiation skills includes: 

■ the proven ability to assess individual negotia ion styles and 

■ demonstrated knowledge of nejf^otiation techrJques. ^eers, supervisors, 
and customers can provide assessments of an employee'^s negotiation 
skills and effectiveness. 

GROUP EFFECTIVENESS: TEAMWORK SKPJLS 

Teamwork skills relate to the ability of git)ups to pool human talents to 
pursue common gT>als. 

Whtt Is the Cun1etluni?T\\e curriculum for teamwork ( oncentrates on indi- 
vidual al)ilities usually learned best in structured work gn)Uf)s. Exercises 
f(Kiis on the needs of the gn>up, including the ability to: 
» assess individual and team capabilities; 

■ establish, clarify, and communicate team goals: 
> plan and set perf()rman( e standards; and 

■ provide feedback, coaching, and motivation* 

WMConUtutuComimt9acr?A competent team makes maximum use of the 
human talents availal)le to pursue shared goals. Competence includes both 
awareness of team concepts and teamwork skills. ConifK^tence can l)e 
measured by: 

■ outcome measures of team effort including prfxludivity, quality, flex- 
ibility, and sf>ee<l, and 

■ review of team [>erfomiance l)y }>eers and customers. 




Influencing 

Onianizitf^ 
CffMivonBSS 



INFLUENCING SKIIIS: ORGANIZATIONAL 
EFFECTIVENESS 

Oi^anizational effectiveness skills neede<l for work 
include the ability to work effectively in the context 
of explicit and implicit organizational cultures and | 
sulKultures, 

Whf 1$ (kgrnibatluuil Effwthmtti Importmt In the Mnr 
Ccfumqr? An oi^ganization is a maze of explicit and implicit I 
power structures and cultures. Understanding how to 
operate within the oi^ganizational maze is key to peak 
perfomiance in the new economy. Networks driven by — 
common goals and information are supplanting both rigid 
hierarchies and fragmented structures. Workers will require strong oi^ani* 
zational skills to participate effectively in the new networks. Also, bec:ause 
of increasing independence on the job, workers will need organizational 
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skills to align their own efforts and goals with those the organization and 
thereby minimize friction and wasted effort. 

WkttlttlmCmMmiTCxmicvium in organizaticmal effectiveness teaches an 
appreciation of institutional cultures, explores oiganizational Hmits and 
opportunities, and actively includes the trainee as a member and owner of 
the oif^ization* Specifically, the curriculum should: 

■ provide the empi yee with an understanding of what organizations are, 
why they exist, and how one can navigate in the complex social waters of 
varying types of organizational structures; 

■ expose the employee to the oi^ganizational structure of his or her employer 
and industry network — discussing goals, values, culture, and traditional 
modes of operation; and 

■ train the employee in interpersonal, group effectiveness, and communi- 
cation skills. 

WIUifymtlMutCtmptltKfTCompelency in organizational skills includes: 

■ a demonstrated awareness of oi^ganizational types and of skills and 
behaviors that encourage alignment between the organization and em- 
ployees; 

■ a demonstrated awareness of the implicit and explicit structures in the 
employee's own organization and industry network; and 

■ knowledge of relevant skills, including communications, personal man- 
agement, and group effectiveness. Mastery is best measured by perfor- 
mance-oriented, competency-based instruments. More generic 
instruments such as the Career Mastery Inventory can be useful for initial 
assessments and to chart progress. Assessments of co-workers, custom- 
er, and superiors are also useful. 

INHA KNCIN(; SKILLS: U:AI)KliSHIP 

Leadership skills at work involve influencingothers to serve the strategic 
purpose of an oi^anization or the developmental needs of an individual. 

Wkf It iMt^tnklll tHporttti If ttv Mnr EeoMtlfT The pace of change and 
competitive standards in the new economy recjuire workers to assume 
leadership roles beyond their own formal assignments. Moreover, the new 
economic environment requires fluidity in leadership roles; every person at 
every level o( an oi^ganization may need to assume a leadership role at one 
time or another, depending on the requirements of the task at hand. In 
addition, the growing utilization of more flexible technologies and organiza- 
tional networks is creating more fluid work piwesses that demand sponta- 
neous leadership. 
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^Curriculum in leadership begins with awareness d 
leadership styles and functions and then proceeds to the development of 
leadership skills and behaviors, A typical curriculum helps trainees to: 

■ develop an awareness o( leadership af>proache$; 

• develop leadership skills, such as personal management, group effective- 
ness, adaptability, and influencing skills; and 

■ develop leadership behaviors, such as developing and communicating a 
vision, developing commitment, inspiring effort, and modeling appropri- 
ate behaviors (e.g., taking risks, being consistent, being trustworthy, 
showing respect for others, and tolerpding ambiguity)* 

At its most elementary level, leadership is the 



demonstrated ability to influence others to act. Competency measures are 
limited and subjective: 

■ demonstrated awareness of leadership theories and associated skills and 

■ subjective assessment by peers, customers, and superiors. 
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